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These diagrams show a few 
of the ways in which Sylphon 
bellows assemblies are used— 
where there’s a design problem 
involving control of temperatures 
or pressures. They open and close 
valves, dampers, etc., absorb ex- 
pansion, provide packless con- 
struction, have many more uses. 


We’ve developed bellows assem- 
blies that are used in practically 
every industry. It’s a specialty with 
us—has been for half-a-century. 
Skilled craftsmen and complete 
facilities produce exactly what you 
require, no matter how complex 
an assembly you need. 


Your problem may parallel one 
we have solved for another cus- 
tomer. Or, we'll work with you 
to develop an assembly for your 
specific application—making im- 
portant savings for you in time, 
trouble and money. 


Wide range of metals and sizes. 
Write for information. Ask for 
idea-stirring Catalog ER-1200. 
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Fig. 1 Thermostatic Motor —This type 
of assembly is widely used in tempera- 
ture regulators, etc., where a thermo- 
static charge is confined in the bellows 
and where a valve, switch, damper, 
etc. is to be operated in response to 
temperature changes. 


MOVEMENT 


Fig. 3 Pressure Motor —Bellows assem- 
blies are often employed to convert 
pressure effects into controlled move- 
ment. Fig. 3 shows such an assembly 
where the pressure is applied inside 
the bellows. 
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Fig. 5 Expansion Chamber-—This type 
of assembly is employed to absorb 
thermal or pressure expansion. With 
suitable heads, it would be used to 
serve as a reservoir for a liquid or gas. 
Example: Oil reservoir for electrical 
cable joint. 


Fig. 7 Motion Transmission—Two bel- 
lows assemblies joined by a tube for 
hydraulic transmission of motion or 
power. Motive force applied may be 
either thermostatic or mechanical. 


Fig. 9 Shaft Seal —Widely used for 
refrigeration compressors to prevent 
leakage around revolving shaft. Spring 
pressure holds nose of seal against 
shoulder on shaft. Another type used 
rotates with shaft and seals against 
Stationary plate. 
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Fig.2 Thermostatic Motor —This assem. 
bly is used where it is desirable to 
have the thermostatic charge confined 
outside the bellows and within a cup, 
May be used with or without remote 
bulb shown. 
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Fig. 4 Pressure Motor—This assembly 
differs from Fig. 3 in that the pressure 
is applied outside the bellows and 
within a cup. 


Fig. 6 Expansion Joint —Packless and 
leakless construction for expansion 
joints used to absorb thermal expan- 
sion of pipe lines carrying steam, water, 
etc. May be used to absorb vibration 
and provide flexible connection for 
other applications. 


MOVEMENT 


Fig. 8 Packless Construction —IIlustrat- 
ing packless valve construction. Same 
principle used to seal stem movement or 
adjustment in many types of apparatus. 


Fig. 10 Flexible Joint —Providing a 
means to seal a flexible joint or mechan 
ical movement of levers, linkage, etc. 
against leakage where the movement 
must be conveyed outside an enclosure 
Example: Operating stem of float 
switches, etc. 
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TYPICAL DIAGRAM OF GOODYEAR ELECTRO-THERMAL ICEGUARD 


(1) Erosion-Resistant Cover 


(2) Continuously Heated Ice-Parting 
Strip—Spanwise 


(@) Cyclic Heated Ice-Shedding Area 


(3) Continuously Heated Parting Strip—Chordwise 


Nie w 
“hot rubber’ 
Iceguards 


eliminate icing hazards 


EN years of research by Goodyear is 

bringing new safety to flying in icing 
conditions. The Electro-Thermal Iceguard— 
a shield of electrically heated rubber that 
fits the leading edge of the wing and other 
surfaces, has been successfully developed by 
Goodyear. 
Lacking the complexities of other methods, 
and adaptable to various wing shapes—this 
new heated boot with its ice-eliminating 
ability is an important contribution to safer 
aviation. 
Because of its simplicity, the new Goodyear 
“heated rubber”’ can also be used on props, 
antenna masts, ducts and other parts requir- 


ing ice protection, or can be installed else- 
where for heat radiation. For facts on the 
new Electro-Thermal Iceguard and other 
famous Goodyear Aviation Products, write: 


Goodyear, Aviation Products Division 
Akron 16, Ohio or Los Angeles 54, California 


GOOD,” YEAR 


AVIATION 
PRODUCTS 


Iceguard -T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 


We think you'll like “THE GREATEST STORY EVER TOLD” 
Every Sunday— ABC Network 


O 
|, 
| 
‘Op, 
\ 
1 


P. Q. 
Walter Kidde & Company, Inc., 311 Main St., Belleville 9, N. J. in Conada: Walter Kidde & Company of Ccnada, Ltd., Montreal 


Cover—Th 
prone Fly 
freighter s 
refueled a 


Assista: 


John J. 


News 
Beverly 


Hug 


Aeronaut 
possessio 
countries 
year, $: 
Entered 
Pa., Apr 
Rate of | 
1912. 


Publicati 
Pa. 


Editorial 
Notices 
at least 2 
Statemer 
Engineer 
expressi: 


Inst 


NOW: A compress" a 
elivers yolume a eet: 
| 
last WE can rell yOu gpout rhe formance can be maintained at airitude- 
Kidde high compressor with this Kidde compress pnew- = 
Afrer of intensive matics for aircraft Use rakes another 
engineers have released it for forward. No other power system 
ay installatio™ so ight weight or has required 
a Here's what it will do: medium so readily available. 
At 35,000 feet new light” why rake advantage of Kidde's 
weight Kidde compresso® will, years of experienc in the field of 
ambient pressure, deliver cfm of pneumatics Call us if you have a prod- 166 
free ait compressed 10 3 900 pst- At jem i9 actuating airborne equipment 
sea jevel it four cim of pneumatically Weill be glad help: 
free ait compressed co 3,000 psi- with 
pressurized anlet ait, the \evel pet 
The word mgidde ond the 0 \ 
walter Kidde & Company: Inc. 


AERONAUTICAL 
ENGINEERING 
REVIEW 


Cover—This photo, taken over the shoulder of the 
prone Flying Boom in a Boeing KC-97A Strato- 
heighter shows the new convertible aerial tanker as it 
refueled a Boeing B-50D Superfortress. 
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MONEL~ MONEL 


Age-hardenable, non-magnetic alloys offering high strength, 
excellent corrosion-resistance and good working properties 


Where stressed structural members must be placed close 
to sensitive electro-magnetic equipment, or where extra 
strength is needed in corrosive environments, these Inco 
Nickel Alloys offer solutions to the problems of metal 
selection. 


Both alloys show improved strength and hardness at 
sub-zero temperatures. And both alloys provide moderate 
strength at temperatures to 900°F. 


“K”® Monel and “KR”® Monel are similar in composi- 
tion and properties. “KR” Monel has better machinability 
and is recommended for parts requiring intricate machining. 


The principal engineering characteristics of these alloys 
are: 


Tensile Properties: “KK” Monel in the fully age-hardened 
condition has a minimum yield strength (0.2% offset) of 
100,000 psi and a tensile strength of over 140,000 psi, with 
minimum elongations (in 2 in.) of 15% and 20% for cold- 
drawn and hot-rolled materials respectively. “KR” Monel, 
age-hardened, has a minimum yield strength (0.2% offset) 
of 90,000 psi with minimum elongation of 20% (in 2 in.) 
for as-rolled material. 


Shear Strength: The shear strength of “K” Monel, as deter- 
mined with .050-in. x .250-in. specimens subjected to double 
shear, is (full hard, age-hardened) 98,450 psi maximum, 
with 0.04 in. deflection. The shear strength of ‘““K”’ Monel 
rivets, fully age-hardened, is 89,200 psi with ultimate ten- 
sile strength of 147,000 psi. 


Spring Properties: ‘““K”” Monel wire can be cold-drawn and 
age-hardened to develop 160,000 to 200,000 psi tensile 
strength. The torsional proportional limit of cold-drawn, 
age-hardened wire is about 40% of the ultimate tensile 
strength. 


Endurance Limit: In rotating beam tests of polished speci- 


mens at room temperature and 10,000 r.p.m., “K” Monel 
(cold-drawn, age-hardened) showed an endurance limit for 
10° cycles of 41,000 to 59,000 psi. 


Magnetic Characteristics: “K” and “KR” are non-magnetic 
under ordinary conditions and remain so at sub-zero tem. 
peratures. 


Working Characteristics: Both “K” Monel and “KR” Monel 
may be hot-worked, forged, and cold-worked. ‘“K” Monel 
may be readily machined in the annealed condition and 
may be considered commercially machinable at practical 
rates in other conditions with Brinell hardness of up to 275, 
“KR” Monel, because of higher carbon content and spe- 
cial thermal treatment, has better machinability than “K” 
Monel and is recommended for parts requiring more intri- 
cate machining. Because of greater hardness, both alloys 
will take a higher polish than Monel. Both may be joined 
by the usual welding, brazing, and soldering processes, 


Corrosion Resistance: These alloys are highly resistant to 
attack by most commonly-encountered corrosives, includ- 
ing mineral and organic acids, alkalies, salts, potable and 
industrial waters, foods, organic compounds, and oxidizing 
atmospheres at normal and elevated temperatures. 


Forms Produced: “K” Monel is supplied in most commonly- 
used mill forms—rods, hexagons, squares, flats, strip, sheet, 
seamless tubing, wire, welding materials—and in a variety 
of finishes and conditions. “KR” Monel is produced in rods, 
hexagons, squares, hot-rolled and cold-drawn. 


Applications: Because these alloys retain their non-magnetic, 
corrosion-resistant, and high physical qualities at abnor- 
mal temperatures, they have been used to advantage in 
aviation instruments, roller chains for retractable landing 
gear, controls, springs and contact arms in electrical equip- 
ment, in stressed structural members and fastenings. 


FURTHER DATA AVAILABLE 
A 23-page reference manual, Engineering 
Effect of temperature on physical properties Properties of “K” Monel and “KR” Monel, 
(Age-hardened condition) contains all essential engineering informa- 
tion on these alloys. It is available, free, 
Test Yield Strength Tensile Elongation Impact ‘ 
Temperature | (0.20% offset) Suenagth ily (0.10% in Hardness (Charpy) For help on specific metal problems in- 
OF. psi. psi. per cent 10,000 hr.) (Brinell) ft.-lb. volving corrosion, high temperatures, of 
_ fatigue, write directly to Inco’s Technical 
Service, outlining your problems. 
—300 160,200 202,000 27 
—110 134,600 171,550 17.3 36 (Rock. C) 27 THE INTERNATIONAL NICKEL COMPANY, INC. 
Room 111,000 160,000 23.5 | 331 27 67 Wall Street, New York 5, N.Y. 
200 108,000 150,000 23.5 
400 103,000 149,000 24 
600 105,000 146,000 23 
800 105,000 124,000 8.5 48,000 302 NICKEL TTaot ante ALLOYS 
— NICKEL» LOW CARBON NICKEL* DURANICKEL® 
1400 30,000 45,000 8 
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ILA.S. News 


A Record of People 


Notes on the Annual Meeting 


Capacity Audience Attends Honors Night Dinner; 
Registration for Technical Sessions Largest in |.A.S. History 


N SPITE OF INCLEMENT WEATHER and 
strikes, the Institute’s 
Nineteenth Annual Meeting turned out 
to be the largest ever held. Approxi- 
mately 1,100 people from all parts of 
the globe and representing every 
known field of the aeronautical sci- 
ences crowded into the Astor Ball- 
room for the Honors Night Dinner. 
Registration during the 4 days of 
Technical Sessions totaled more than 
1,250—setting an all-time high for at- 
tendance at an I.A.S. meeting. 
Honors Night Dinner— As the name 
implies, the Dinner is a prologue to the 
act of honoring those individuals who 
have made outstanding contributions 
to the advancement of the aeronauti- 
cal sciences. Presentation of Insti 
tute Fellowships and the Jeffries, 
Losey, Reed, and Sperry awards was 
made on this occasion by J. H. 
“Dutch’’) Kindelberger, 
I.A.S. President. 

Every third year it becomes the In 
stitute’s privilege to have the Guggen 
heim Medal presented at its Honors 
Night Dinner. This year’s recipient, 
Hugh L. Dryden, was the Institute’s 
President in 1943. It was therefore 
appropriate that the presentation 
should be made by another I.A.S. 
Past-President—himself one-time win- 
ner of the Guggenheim Medal— James 

(“Jimmy’’) Doolittle. 

Complete details about these vari- 
ous awards and fellowships may be 
found elsewhere in this issue. 
>Dinner Speaker—The 
James E, 


outgoing 


Honorable 
Webb, Under Secretary of 
State, delivered the main address of 
the evening. In it, he outlined the 
organizational setup and operation of 
the State Department and spoke 
briefly of some of the problems that 
confront it. 

While space in this issue does not 
permit publication in full, a large por- 


tion of Mr. Webb’s address will be 
found on page 30. 


Technical Sessions—From the 
opening of the simultaneous meetings 
on Monday morning until the drop of 
the chairman’s gavel late Thursday 
afternoon, the Technical Sessions were 
marked by good attendance, excellent 
papers, and even better discussions. 
Indicating the trend of the times were 
the full sessions on Hypersonics and 
Electronics, which made their appear- 
ance on an Institute national meeting 
program for the first time this year. 

The late date of this year’s meeting 
made it impossible to write up a full 
report of the Technical Sessions in time 
for this issue of the Review. An 
article by ‘‘Steve’’ Zand, covering all 
sessions (except the ones on Elec- 
tronics), will appear in the April issue. 

Electronics plays such an important 
role in the design and operation of 
today’s aircraft that the REVIEW is 
devoting its entire May issue to the 
treatment of this subject. In it will 
be carried all four of the full-length 
papers presented at the morning Elec- 
tronic Session, plus discussions. The 
opinions of the experts, as expressed 
during the afternoon Electronics Sym- 
posium, are being scheduled as a fea- 
ture article for the same issue. 


> Annual Business Meeting—In ac- 
cordance with the Constitution and 
By-Laws, the Institute’s Annual Busi- 
ness Meeting was held on the last 
Wednesday in January. Several hun 
dred members were personally present 
and hundreds of others were repre- 
sented by proxies. 

The yearly reports of the President, 
Director, Secretary, and Treasurer 
were presented and approved. These, 
together with pictures of the newly 
elected Officers and Council for 1951, 
appear on the pages that follow. 


and Events 
of Interest to Institute Members 


President J. H. 


Outgoing 1.A.S. 
(“Dutch”) Kindelberger 1950 


Honorary Fellowship to Capt alter S. 


Diehl, U.S.N 


> Visit to Sands Point—On Friday, 
following the close of the Technical 
Sessions, approximately 50 previously 
cleared representatives of I.A.S. Cor- 
porate Member companies made a 
day-long inspection tour of the Navy’s 
Special Devices Center at Sands 
Point, L.I. Hosts on this occasion 
were Capt. John R. Ruhsenberger, 
U.S.N., Commanding Officer and 
Director of the Special Devices Cen- 
ter, and Rear Adm. Luis de Florez, 
U.S.N. (Ret.), a Fellow and present 
Council Member of the Institute, who 
was instrumental in establishing the 
Special Devices Center at Sands 
Point. 

> Publication of Papers— Many of the 
papers presented at the Annual Meet- 
ing were received in time to preprint 
them through the Sherman M. Fair- 
child Fund. Copies of those available 
in this form are listed on the Preprint 
Page of this issue (p. 48). 

Preprints were not made of those 
manuscripts received at, or after, the 
meeting. Practically all of the papers 
presented at this meeting, however, 
are scheduled for publication in either 
the Review or the JouRNAtL at the 
earliest possible date. 
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AERONAUTICAL ENGINEERING 


Honorary American Fellow 


Captain Walter S. Diehl, U.S.N., Assistant for Resear 
Liaison, Office of Assistant Chief, Bureau of Aeronaut 
Department of the Navy 


: Born 
Born in Jonesboro, Tenn., on December 3, 1893, Captat 
Diehl received his B.S. degree in Electrical Engineering 
from the University of Tennessee in 1915. He took post 


Westm 
He ser 


later b 
graduate work in aeronautical engineering at the Massa 


Scienti 
chusetts Institute of Technology in 1918. 


Rector 
For the 2 years subsequent to his graduation from the and Pr 
niversity of Tennessee, he was employed as a Mechanical an Ho 
ngineer. In 1917, he enlisted in the U.S. Navy After lord, 
signments to the aviation ground school at M.I.T. and to Aeron: 
flight training at Pensacola, he was commissioned in 1915 94 t 
as an Ensign. He was promoted through the ranks to . Air 
Captaincy in 1942 
Comn 
From 1918 to 1921, Captain Diehl was attached to the Sir 
Naval Bureau of Construction and Repair. In 1921, h the Ri 
was transferred to the Navy’s Bureau of Aeronautics Frank 
where he has since remained. Much of his time has been Sir 
consumed with the application of research findings to atr- stitut 
plane design. Captain Diehl is considered a specialist on He w: 
airplane design and research, as well as applied aerody he is 
namics. Trust 
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Honorary Foreign Fellow 


Sit Henry Tizard, G.C.B., Chairman, Advisory Council 
on Scientific Policy, Ministry of Defence, England 


Born August 25, 1885, Sir Henry was educated at the 
Westminister School and at Magdalen College, Oxford. 
He served with the Royal Air Force in World War I and 
later became Permanent Secretary for the Department of 
Scientific and Industrial Research. For a time, he was 
Rector of the Imperial College of Science and Technology 
and President of Magdalen College. Sir Henry is presently 
an Honorary Fellow of Oriel and Magdalen colleges, Ox 
ford. From 1933 to 1943, he served as Chairman of the 
Aeronautical Research Committee and during the years 
1941 to 1943 was a member of the Council of the Minister 
of Aircraft Production and an additional member of the 
Air Council. From 1934 to 1945, he was Development 
Commissioner. 

Sir Henry has received the 1944 Albert Gold Medal from 
the Royal Society of Arts and the 1946 Gold Medal of the 
Franklin Society of Philadelphia. 

Sir Henry is also a Fellow of The Royal Society, the In 
stitute of Physics, and The Royal Aeronautical Society. 
He was President of the British Association for 1948 and 
he is a holder of the Air Force Cross. He has been a 
Trustee of the British Museum since 1937. 
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The John Jeffries Award 


Brigadier General Otis O. Benson, Jr., U.S.A.F. (M.C.), Commar 
dant, U.S.A.F. School of Aviation Medicine, Randolph A.F.B 


“For outstanding contributions to the advancement of aeronaut 
through medical research.” 


Honoring the memory of Dr. John Jeffries, an American 
physician who, with Blanchard, the French balloonist 
made the first aerial voyage across the English Channel i1 
1785 and on a previous voyage made the earliest recorded 
scientific observation from the air, this award was estab 
lished by the Institute in 1940 to give recognition to tl 
importance to aviation of scientific endeavor in the field 
medicine. 

The Recipient: Born on September 14, 1902, in Minne 
sota, Brig. Gen. Otis O. Benson, Jr. received his B.A. di 
gree from the University of Montana in 1924, his M.S 
from the University of Iowa in 1925, and his M.D. fro: 
the University of Chicago in 1930. In 1932, he attend 
the School of Aviation Medicine; in 1933, the Arm 
Medical School of Tropical and Military Medicine and t 
Medical Field Service School; in 1940, the Mayo Clini 
and the Fatigue Laboratory, Harvard University, for post 
graduate training; and in 1949, the National War Colleg 
He is a rated Flight Surgeon and an Aircraft Obse1 
(Medical). 

General Benson became the second Director of the Aer 
Medical Laboratory, which was begun about 15 years ag 
as a three-man unit in the Air Materiel Command. How 
ever, in due time, he obtained relative autonomy for it 
Under his directorship, the physical plant was rebuilt int 
what is essentially its present form, and the functio1 
pattern, the laboratories, and the research program th 
persisted throughout World War II were set up. H¢ 
caused the enlarged Laboratory to be staffed with natio1 


ally known scientists, many of whom still remain there. In 


collaboration with the Mayo Clinic unit and others, hi 
established the human centrifuge unit that perfected th 
anti-G suit. Before the advent of World War II, he recog 
nized the need for a radically different method of adminis 
tering oxygen to the air crew in high-altitude bombing, 
Accordingly, when he acquired the latest Luftwaffe O 
equipment in England in 1941, he made certain changes in 
the apparatus and set the pattern for the ultimate ck 
velopment and use of the diluter-demand oxygen system 
General Benson fostered all types of physiological and 
biophysical studies to push the frontier of knowledge from 
30,000 to 48,000 ft. It was he who initiated: (1) in associa 
tion with Professor Houton of Harvard, the U.S.A.F. an 


(Continued on page 11) 
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The Robert M. Losey Award 


Roscoe R. Braham, Jr., Research Associate, New Mexico Sch 
ines 


“In recognition of outstanding contributions to the sc 


ence of 
meteorology as applied to aeronautics.” 


Established in 1940, this award honors the memory of 
Capt. Robert Moffatt Losey, a member of the Institute 
and a meteorological officer of the Army Air Corps, who 
was killed at Dombas, Norway, April 21, 1940, while ser\ 
ing as an official observer for the U.S. Army. He was the 
first officer in the service of the United States to die in 
World War II. 

The Recipient: Roscoe R. Braham, it:, who celebrated 
his thirtieth birthday last January 3, was graduated in 1942 
from Ohio University with a B.S. degree in geology. He 
received his M.S. degree in meteorology from the University 
of Chicago in June, 1948, and in August, 1950, was ad 
mitted as a Ph.D. candidate. 
Ill. 

Mr. Braham joined the U.S. Army Air Force in 1942 as 
an Aviation Cadet and was discharged in November, 1945 
with the rank of Captain. At that time he held the 
rating of meteorologist and pilot of one-, 
engined aircraft. 

In 1946, Mr. Braham was appointed Head, Gust Analysis 
Unit, Analysis Thunderstorm Project, U.S 
Weather Bureau, in charge of airplane data and fli 
interrogation in operations in Orlando, Fla. The followin; 
spring, he was promoted to Head, Analysis Section, and 
was stationed at Wilmington, Ohio. In June, 1949, hi 
a Research Associate at the University of Chicago's De- 
partment of Meteorology and studied the water and energy 
budgets of the thunderstorm under Dr. H. R. Byers, the 
Department’s Chairman. In September of the next year, 
he joined the Research and Development Division of the 
New Mexico School of Mines, where he has continued ré 
search into meteorological physics under Dr. E. J. Work 
man, Director. 

During the 1948-1949 analysis phase of Thunderstorm 
Project at Chicago, he served as Senior Analyst. In this 
capacity, he was directly responsible for the analysis of the 
data collected in such a way as to delineate the important 
and significant features that characterize the typical thun 
derstorm. This Thunderstorm Project, a joint undertaking 
by the Air Force, Navy, N.A.C.A., and Weather Bureau, 
has greatly advanced our knowledge of the mechanics and 
structure of the thunderstorm. Its results will play an im 
portant role in increasing the safety of air transportation 


He was born in Yates Cit) 
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The Sylvanus Albert Reed Award The Lawrence Sperry Award 


woof Robert R. Gilruth, Chief, Pilotless Aircraft Research Division, Frank N. Piasecki, Chairman of the Board, Piasecki Helicopter 
Langley Aeronautical Laboratory, N.A.C.A. Corporation 
te “For the conception and development of new techniques for ob- “For his outstanding contributions to the design and development 
§ taining transonic and supersonic data using freely flying models.” of helicopters.” 
stitute The late Dr. S. A. Reed, designer of metal aircraft pro- This award ‘“‘for a notable contribution made by a 
who § pellers and a Founder member of the Institute, made an young man to the advancement ol aeronautics’ was en- 
» serv endowment to the Institute in 1933 to provide an annual dowed in 1936 by the sister and brothers of the late Law- 
as the award with a certificate and honorarium of $25. This rence Sperry, pioneer aviator and inventor, who died iit 
die in — award is presented for a notable contribution to the aero- 1923 at the age of 31, It provides an annual certificate of 
nautical sciences resulting from experimental or theoretical citation and honorarium of $250 to the recipient selected by 
brated — investigations which have had a beneficial influence on the the Board of Award. 
n 1942 development of practical aeronautics. The recipient is The Recipient: Born in Philadelphia, Pa., on October 
He chosen by ballot of the American Honorary Fellows and 24, 1919, Frank N. Piasecki began his engineering career 
versity Fellows of the Institute, who now number more than 160 of at the Towne School, University of Pennsylvania, and was 
as ad this country’s leading aeronautical scientists. graduated in 1940 from the Guggenheim School of Aero- 
» City The Recipient: Robert R. Gilruth was born in Nash- nautics, New York University, with a B.S. in Aeronautical 
wauk, Minn., on October 8, 1913. Graduating from the Engineering. At the Guggenheim School, he studied under 
J42 as University of Minnesota, he received his B.S. degree in the late Dr. Alexander Klemin, with special emphasis on 
1945 Aeronautical Engineering in 1935 and his M.S. in Aero- rotary-wing aircraft. 
né *neineering 1 O24 
during the 1935-1936 scholastic year, Mr. Gilruth studied tion, employed Mechanic with Kel- 
ialysis | and experimented with “‘lighter than air” with particular lett Autogiro Corporation, . niggas beets International 
U.S teflerence to heating air. From January to December, Staple ane 
flight 1936, he was a Stress Analyst of H. W. Barlow and Com- Aero craghlgite Corporation, = aang Design Engineer 
lowing pany and was concerned with stress analysis and airplane vious and 
n, and design. At Barlow he completed work on a monocoque with G. Bene 
as nal hull for an amphibian; this analysis was later accepted for Mr. Piasecki, who pioneered in the development of the 
s De- | a A.T.C. He also completed a design for a racer that tandem-rotored helicopter, was the first man to qualify 
energy ultimately placed third in the 1937 Thompson Trophy with the C.A.A. as a helicopter pilot before receiving a 
rs, the | Race of the National Air Races. During the same time he pilot’s license on a conventional fixed-wing aircraft. At the 
year, § Was with Barlow, he was also a Teaching Fellow at the age of 21, he organized a group of young engineers into the 
of the § University of Minnesota and became a laboratory instruc- P-V Engineering Forum, Piasecki Helicopter Corporation's 
ied re- § ‘or of airplane construction and inspection of airplane predecessor. Three years later, in 1943, this forum, under 
Work- [| types. At the University he also assisted in instructing his direction, had completed the development and con- 
classes in airplane design. He joined the N.A.C.A. in struction of the PV-2, a single-rotor helicopter weighing 
‘storm | January, 1937, and has remained on its staff since that less than 1,000 Ibs. The PV-2, test-flown by Mr. Piasecki, 
in this | time. — was the second American helicopter to be flown pub- 
of the | Mr. Gilruth has pioneered in the conception and de- licly. 
ortant — Yelopment of successful experimental techniques for the In March, 1945, 13 months after receiving a Navy con- 
thun investigation of aerodynamic phenomena at transonic and tract for transport-type rotary-wing aircraft, Mr. Piasecki 
taking | Supersonic speeds. Free-flight research models propelled test-flew the tandem-rotor PV-3 (HRP-1). The PV-3 was, 
ureau, } by rockets were utilized in his experiments. The intelli- at the time it went into production, the largest transport 
cs and | gence gathered by these flights was transmitted to the helicopter and the first transport helicopter of its type to fly 
anim- | stound by means of telemetering, radar, and other forms successfully. Since that time, Mr. Piasecki has spear- 
tion of communication. These techniques have been inten- headed further production of radical and revolutionary heli- 
sively applied to procure quantities of essential, but pre- copter design that has resulted in the HRP-2 and the 


(Continued on page 80) (Continued on page 80) 
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Milton B. Ames, Jr., Chief, Aero- Rear Admiral Calvin M. Bolster, 
dynamics Research Branch, Head- US.N., Deputy and Assistant Chief 
quarters, N.A.C.A. Office of Naval Research. 


IA.S. 
Qellows 


Lieutenant General Benjamin W. 


hidlaw, PAs, Commanding 


General, Hdq A.M.C., Wright- 


Patter Air Force Base 


Sherman M. Fairchild, Sherman Fair- Robert L. Hall, Chief Engineer, 
child and Associates. Grumman Aircraft Engineering Corp. 
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Edward F. Burton, Chief Engineer, 
Douglas Aijircraft Company, Inc 
(Santa Monica). 


George S. Schairer, Staff Engineer 
Boeing Airplane Company 
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1950 Guggenheim Medal Presented to Dr. Dryden 


Dr. Hugh L. Dryden was presented 
with the Guggenheim Medal for 1950 
at the I.A.S. Honors Night Dinner of 
the Nineteenth Annual Meeting. 
This Medal is given for notable 
achievements in the advancement of 
aeronautics. 

The Guggenheim Medal was es- 
tablished in 1928 by the Daniel Gug- 
gnheim Fund for the Promotion of 
Jeronautics and is one of the nation’s 
most coveted aviation awards. The 
recipient is selected each year by a 
Board of Awards consisting of repre 
gntatives from the American Society 
f Mechanical Engineers, Institute of 
the Aeronautical Sciences, Society of 
Automotive Engineers, United Engi 
neering Trustees, Inc., and previous 
American recipients of the medal. 
Formal presentation is made an 
mally by one of the foregoing engi- 
neering societies. 

Dr. Dryden’s work has been largely 
oncerned with wind pressure on struc 
tures, turbulence in wind tunnels, 
properties of airfoils at high speeds, 
and boundary-layer investigations. 
Dr. Dryden, himself, is said to con- 


Lieutenant General James H. Doolittle, Chairman of the Guggenheim Medal Committee, makes 


the formal presentation to Dr. Dryden. 


sider his outstanding achievement to 
be research on turbulence and bound- 
ary layer. The author of various 
technical books, he has contributed 
numerous articles, reports, and bulle- 
tins to scientific journals. Since 1941, 
he has been the Editor of the JOURNAL 


Scene—Goals, Methods, and Accom- 
plishments.”” Among other awards 
received by Dr. Dryden are: The 
Sylvanus Reed Award for 1940 from 
the I.A.S., the Presidential Certificate 
of Merit, and the Medal of Freedom, 
America’s second highest decoration 


was made Chief of the Aerodynamics 
Section in 1920 and 14 years later was 
promoted to Chief of the Mechanics 
and Sound Division, N.B.S. He be- 
came the Bureau’s Associate Director 
in 1946, and the following year he was 
appointed to his present position as 


THE AERONAUTICAL SCIENCES. 
for civilians. 


Director of the N.A.C.A. 


In 1938, Dr. Dryden delivered the A native of Pocomoke City, Md., An Honorary Fellow and Past- 
Institute’s annual Wright Brothers Dr. Dryden received his B.A. degree President of the I.A.S., he is a Fellow 
Lecture, his subject on this occasion in 1916, his M.A. in 1918, and his of The Royal Aeronautical Society 
being ‘‘Turbulence and Boundary Ph.D. (Physics) in 1919 from The and the A.S.M.E. He is also a mem- 
Laver.”’ Two years ago, in 1949, he Johns Hopkins University. Joining ber of the American Physical Society 


presented the Thirty-Seventh Wilbur 
Wright Memorial Lecture before The 
Royal Aeronautical Society in London was advanced 


m ‘The Aeronautical Research 


The John Jeffries Award 


(Continued from page 8) 


thropological studies of the air-crew personnel to deter 
mine cockpit and other space requirements, clothing sizing, 
design of oxygen masks, etc.; (2) in association with 
Major Gen. M. C. Grow, the compilation of all German re- 
search work in aviation medicine during the years 1939- 
1945; (3) the studies leading to the establishment of 
standards for night vision in the Air Force; and (4) the 
physiological training program that is still active in giving 
altitude and ‘‘G’’ indoctrination to all air-crew personnel. 
He has continued the pioneer work of Major Gen. H. G. 
Armstrong on explosive decompression and on all aero- 
medical aspects of pressure-cabin problems. He has also 
encouraged and insisted upon the development of scien- 
tifically constructed and reproducible conditions. 


the National Bureau of Standards in and the Washington Academy of 
1918 as a Laboratory Assistant, he 


Sciences and is an Honorary Officer, 


through the various Civil Division, Order of the British 
grades to Head Physicist in 1938. He 


Empire. 


The Robert M. Losey Award 


(Continued from page 8) 


Mr. Braham contributed much to the general under- 
standing of the thunderstorm. Specifically, however, 
his principal contributions were: (1) the discovery of 
the nature of the life cycle of thunderstorm cells; (2) the 
discovery of the thermodynamic importance of the down- 
draft in thunderstorms; (3) the development of the 
method of correlating the complicated four-dimensional 
(x, y, 2, t) picture of the thunderstorm as obtained by air- 
plane flights and balloon, radar, and ground networks; 
(4) the relating of the manifestations of thunderstorms 
(such as excessive turbulence, hail, lightning, icing, etc.) to 
the thermodynamic processes and the stages in the life 
cycle; and (5) determining the expected turbulence risks 
in thunderstorm flying. 


| G@ | 
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JA.S. Officers for 


President Vice-President Vice-President 
Lawrence B. Richardson Raymond D. Kelly W. C. Rockefeller 
(Rear Adm., U.S.N., Ret.) Superintendent of Technical Executive Assistant to the Chairman 
Director of Research and Development Development of the Board 
Fairchild Engine and United Air Lines, Inc. Consolidated Vultee Aircraft 


Airplane Corporation Corporation 


Staff Officers for 1951 
S. Paul Johnston, Director 


Robert R. Dexter, Secretary Joseph J. Maitan, Controller 
Vice-President Vice-Pre 5 dent Treasurer 
William T. Schwendler Edward C. Wells E. E. Aldrin 
Executive Vice-President Vice-President—Engineering Aviation Manager 


Grumman Aircraft Engineering Corp. Boeing Airplane Company Atlas Supply Company 
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Annual Business Meeting of the Institute 


Reports of President, Treasurer, and Director 


HE NINETEENTH ANNUAL MEETING 
ir the members of the Institute was 
held at the Hotel Astor, New York, on 
January 31,1951. The President-Elect, 
Lawrence B. Richardson, presided. 

Professor Daniel Sayre, Teller, re 
ported that he had received and counted 
871 valid proxies for voting at the Annual 
Meeting—a quorum of the voting mem- 
bership. Charles H. Colvin, Chairman 
of the Nominating Committee, placed 
in nomination the following members 
for election to vacancies on the Council: 
Lawrence B. Richardson, J. H. Kindel- 
berger, Raymond D. Kelly, W. C. Rocke- 
feller, William T. Schwendler, Edward C. 
Wells, and E. E. Aldrin, for a term of 1 
yeareach; William A. M. Burden, Roger 
W. Kahn, Earl D. Osborn, Elmer A. 
Sperry, Jr., and E. 5. Thompson, for a 
term of 3 years each; and the following 
area councilors for a term of 1 year each: 
Eastern Area—John W. Crowley, Jr., 
and Walter Tydon; Central Area—A. 
Francis Arcier and Vernon Outman; 
Western Area—Alfred S. Niles and L. 
Eugene Root. On motion duly made, 
seconded, and carried, they were unan- 
imously elected. The following were 
nominated and elected in like manner to 
serve on the Nominating Committee for 
1951: T. P. Wright, Chairman, Preston 
R. Bassett, Charles Froesch, Hall L. 
Hibbard, J. C. Hunsaker, Grover 
Loening, John K. Northrop, and Ernest 
G. Stout. 

The Annual Reports of the President, 
Treasurer, and Director were read and 
approved. (See the following pages for 
the complete reports.) 

The Secretary presented a list of 
honors conferred by the Institute in 1950 
as follows: 

The Thurman H. Bane Award to Col 
George W. Goddard, Chief, Photo- 
graphic Laboratory, Engineering Divi- 
sion, A.M.C.; The Octave Chanute 
Award to Comdr. Donald Bertram 
MacDiarmid, U.S.C.G., Commanding 
Officer, Coast Guard Air Station, San 
Diego, Calif.; The John Jeffries Award 
to Brig. Gen. Otis O. Benson, Jr., 
U.S.A.F.(M.C.),Commandant, U.S.A.F. 
School of Aviation Medicine, Randolph 
Air Force Base, Tex.; The Robert M. 
Losey Award to Roscoe R. Braham, Jr., 
Research Associate, New Mexico School 
of Mines, Socorro, N.M.; The Sylvanus 
Albert Reed Award to Robert R. Gil- 
ruth, Chief, Pilotless Aircraft Research 
Division, Langley Aeronautical Labora- 
tory, N.A.C.A.; The Lawrence Sperry 
Award to Frank N. Piasecki, Chairman 
of the Board, Piasecki Helicopter Cor- 
poration; and the Wright Brothers 


Lecturer, Dr. William Bollay, Technical 
Director, Aerophysics Laboratory, 
North American Aviation, Inc., who 
spoke on “Aerodynamic Stability and 
Automatic Control.”’ 

Honorary Fellowships in the Institute 
to: American—Capt. Walter S. Diehl, 
U.S.N., Assistant for Research Liaison, 
Office of Assistant Chief, Bureau of 
Aeronautics, Department of the Navy; 
Foreign—Sir Henry Tizard, Chairman, 
Advisory Council on Scientific Policy, 
Ministry of Defence, England. 

Fellowships in the Institute to: Mil- 
ton B. Ames, Jr., Chief, Aerodynamics 
Research Branch, N.A.C.A.; Rear Adm. 
Calvin M. Bolster, U.S.N., Assistant 
Chief for Research and Development, 
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Bureau of Aeronautics, Department of 
the Navy; Edward F. Burton, Chief 
Engineer, Santa Monica Plant, Douglas 
Aircraft Company, Inc.; Lt. Gen. Ben- 
jamin W. Chidlaw, U.S.A.F., Com- 
manding General, Hdgqs., A.M.C., 
Wright-Patterson Air Force Base; Sher- 
man M. Fairchild, Sherman Fairchild 
and Associates; Robert L. Hall, Chief 
Engineer, Grumman Aircraft Engineer- 
ing Corporation; George S. Schairer, 
Staff Engineer, Aerodynamics and Power 
Plant, Boeing Airplane Company. 


The Secretary announced that the 
Council had elected the following officers 
of the Institute for 1951: President, 
Lawrence B. Richardson; Vice-Presi- 
dents, Raymond D. Kelly, W. C. 
Rockefeller, William T. Schwendler, 
and Edward C. Wells; Director, S. Paul 
Johnston; Treasurer, E. E. Aldrin; 
Secretary, Robert R. Dexter; and 
Controller, Joseph J. Maitan. 


ROBERT R. DEXTER, Secretary 


President's Report 


URING 1950 THE INSTITUTE has 
D continued its growth and expanded 
its many services to its members and to 
the Nation. Through its regular and 
special publications, its excellent aero- 
nautical libraries, and its technical 
meetings and lectures, the Institute has 
again demonstrated its ability to further 
the advancement of aeronautical engi- 
neering by the highest standard of pro- 
fessional interchange, encouragement, 
and service. 

In this brief report I cannot attempt 
to summarize the numerous activities of 
the year. I refer you to the Director’s 
Report and the Treasurer’s Report for 
the facts and figures reflecting the In- 
stitute’s 1950 achievements. Instead it 
seems appropriate at this time to look 
ahead at some of the problems con- 
fronting the aeronautical engineering 
profession and the organization that 
serves the profession. 

Probably, every member of the Insti- 
tute has already felt, in his personal 
field of activity, the growing pressure 
upon his time and his skills as the world 
crisis deepens. With the Nation al- 
ready committed to vast increases in 
defense preparations, it is inevitable 
that the demands upon the aeronautical 
sciences will continue to multiply. Ours 
is the tool that must forge the essential 
weapon of supericr air strength. 

As qualified practitioners of the aero- 
nautical sciences, members of the Insti- 
tute individually have the responsibility 
of doing everything in their power to 
expand the capacity for aeronautical 
progress. Boiled down, this simply 
means that we must spread the job and 
spread the know-how. In academic 


fields it involves business as usual, with, 
perhaps, more crowded classrooms and 
laboratories and a little extra patience, 
ingenuity, and hard work contributed 
by the instructor. In the area of prac- 
tical application—our aircraft design 
rooms, the technical branches of the 
armed forces, and all technical organiza- 
tions contributing to the total effort— 
it means going out of our way to guide 
and train the newcomer, cooperating 
smoothly with one another, and con- 
tributing in every possible way to the 
maximum utilization of every hour of 
available technical capacity. We must 
make every hour and every minute 
count. 


From the standpoint of the Institute, 
the future holds heavy responsibility 
and many problems. It is essential that 
the constructive interchange of technical 
ideas, primary mission of the Institute, 
be maintained and, wherever possible, 
streamlined. In this activity the Insti- 
tute will be handicapped by the increas- 
ing demands on the time of its members. 
Eventually, it may also face the problem 
of maintaining adequate interchange de- 
spite increasingly rigid security require- 
ments. In this problem, as in all others 
associated with the Nation’s defense, I 
am confident that proper solutions can 
be reached in cooperation with the re- 
sponsible Government agencies. 


The capable staff of the Institute has 
already volunteered its full cooperation 
to the armed forces and to other research 
and technical branches of the Govern- 
ment, and the Institute is actively plan- 
ning to serve in every possible way. 
Both through the individual efforts of 
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its members and through the unique 
facilities and activities of the organiza- 
tion, the Institute will unquestionably 
be privileged to play a major part in the 
job ahead. 

It has been a pleasure and a deeply 
appreciated honor to serve as president 
of the Institute during the past year. 


AL ENGINEERING REVIEW 


I wish to express my appreciation to the 
Council and to the Director and _ his 
staff for their cooperation and support. 
I also want to extend my congratulations 
and very best wishes to Admiral Richard- 
son, our distinguished president for 1951. 


J. H. KINDELBERGER, President 


Treasurer's Report 


OUR TREASURERS HAVE BEEN per- 
‘guest faced with problems such as 
the maintenance of essential services in 
the face of continually rising costs with 
income remaining fairly constant, super- 
vision of a wider scope of activities re- 
quiring financial judgment, the fore- 
casting of yearly operations,etc. Where 
the service departments of the I.A.S. 
want to provide more meetings, print 
larger size publications, and increase the 
scope of all activities, these expanding 
plans must necessarily be weighed 
against how much income we can expect 
to receive during the year. Our budget- 
ing has again been reasonably accurate 
and our Annual Report, condensed in 
this issue, shows that we completed the 
fiscal year in the black. 

The REvIEw shows increased revenue 
over the preceding year and the Jour- 
NAL, as usual, a slight gain. The 1950 
CATALOG net expense resulted from a 
revised format, with reduced rates over 
the prior year to encourage companies 
to submit their engineering data for 
publication. From data on hand it is 
expected that the 1951 CaTaLoc will 
break even. 

The operations of the Los Angeles 
Building were satisfactory, and the year 
closed showing a net operating income 
of $998.47. 

In San Diego, the recently completed 
building was ‘‘drafted into military 
service.”” The expanding aircraft indus- 
try in that area required facilities that 
our building was able to provide. It is 
planned that the income resulting from 
the existing arrangement will be funded 
for subsequent activities in that region. 

As usual, the Pacific Aeronautical 
Library performed its valuable and eco- 
nomical services with a minimum of 
expense to participating companies and 
agencies. As a result of purchasing 
back issues of necessary reference books 
and magazines, this year the Library 
invaded its surplus account. One of the 
purposes for which the account exists is 
to acquire costly reference works when 
possible. 

During the year, the I.A.S. agreed to 
assist in the management of the Ameri- 
can Helicopter Society’s program, in- 
cluding the maintenance of its financial 


records. This additional accounting has 
been integrated with our system. 

Several important policies have been 
adopted during the past 12 months 
which I feel should be brought to your 
specific attention 

Your Finance Committee, which is 
represented by members with a broad 
financial background and assisted in a 
consultant capacity by the Investment 
Service Division of the Chase National 
Bank, reviewed the investment policy 
of the I.A.S. After detailed considera- 
tion, they suggested to the Council a 
revised investment program in an effort 
to safeguard, to the best of their ability, 


Director's 


INSTITUTE’S PROGRESS REPORT 
for 1950 does not make particularly 
excitingreading. Nooutstandingevents, 
such as the 1949 International Aero- 
nautical Conference or the opening of 
our Western Buildings, marked the year 
just closed. We can only report con- 
tinuous and steady growth in all depart 
ments—in size, in service, and in finan 
cial stability. As we move into another 
period of international uncertainty, your 
Institute stands firmly on a solid founda 
tion, prepared to cope with whatever 
strains may be imposed during the cur 
rent period of national emergency. 


Meetings 


The attendance at all the national 
meetings during 1950 was greater than 
that of the preceding year. (The fiscal 
stringencies imposed by the so-called 
economy programs of 1948-1949 had 
limited both time and travel funds.) 
The quality of papers presented and of 
the open discussion in meetings was 
high. Toward the end of the year, 
however, the effect of tightening security 
restrictions began to be felt. 


The 1950 National Meetings of the 
Institute included: Eighteenth Annual 
Meeting, New York City; Fifth Annual 
Flight Propulsion Meeting, Cleveland; 
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the value of all funds under the Instj- 
tute’s jurisdiction. Where applicable, q 
formula of diversification on the basis of 
a percentage in equities and preferred 
holdings, with the balance remaining jy 
various types of Government bonds, was 
adopted and put into effect. 

The second general policy adopted 
was to segregate from what is considered 
normal operating income any extraordi- 
nary and usually nonrecurring income 
in a substantial amount. By handling 
such income (or expenses) directly 
through Surplus, we can maintain and 
check our figures with prior years’ opera- 
tions on a comparable basis. 

The market value of all Funds as of 
December 31, 1950, was $60,679.89 in 
excess of its present book value and 
$279,435.06 in excess when compared to 
the value of these Funds as originally 
donated or when purchased. . 

A balanced budget for the current 
fiscal year has been approved by the 
Council 

Our books were examined by Harris 
Kerr, Forster & Company, Certified 
Public Accountants. briefed-down 
copy of their certified statement is pub 
lished in this issue (page 15). 

ELMER A. SPERRY, JR., Treasurer 


Report 


Sixth Annual Personal Plane Meeting 
Wichita, Kan.; Annual Summer Meet- 
ing, Los Angeles; Thirteenth Wright 
Brothers Lecture, Washington, D.C 
Wright Brothers Lecture, Cleveland 

In connection with the Eighteenth 
Annual Meeting in New York in Janu 
ary, 1950, a visit was made to the 
Wright Aeronautical Corporation's high 
altitude turbine laboratory at Wood 
Ridge, N. J. 

As a part of the Annual Summer 
Meeting, a group of 250 members visited 
the Edwards Air Force Base at Muroc, 
Calif. 

During November, a group of 150 
members made a 2-day inspection of the 
Navy's research and development a 
tivities at the Naval Air Material Cen 
ter, Philadelphia, and the Naval Air 
Development Center, Johnsville, Pa 

In the course of the year, the 23 I.A.S 
Sections held 144 meetings. Many tec! 
nical papers were read at these meetings. 

Student Branches (70) conducted aj 
proximately 317 meetings under I.A.S 
auspices. 


Membership 


The membership situation continues 
to be satisfactory. Early in the vear it 
was decided to remove from the rolls a 
block of some 250 foreign members that 
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INSTITUTE OF THE AERONAUTICAL SCIENCES, INC. 
Statement for the fiscal year October 1, 1949, to September 30, 1950 
Consolidated Balance Sheet and Operating Statement 
ASSETS LIABILITIES, RESERVES, AND UNEXPENDED INCOME 


General Fund Assets 
Cash on Deposit bs 
Accounts Receivable— Net 
Advances on Intrafund Accounts 
Deposits and Prepayments 
Furniture and Fixtures 
Investments 
Los Angeles Building Operating Fund 
San Diego Building Operating Fund 
Pacific Aeronautical Library Fund 
Daniel Guggenheim Park (Assessed Value 


70,168.99 
12,965.95 
28,112.84 
13,124.15 
5,000 . 00 
219,950.75 
16,678.19 
8,820.46 
10,095.44 


$454,450.00 1.00 
Books, Prints, Models, Medals, etc 1.00 
Aeronautical Index 1.00 


Total General Fund Assets 


Restricted Fund Assets: 

The Thurman H. Bane Award Fund 3 
The Sherman M. Fairchild Fund 16,175.75 
The Paul Kollsman Fund 69,000.00 
The Vernon Lynch Award Fund 37,394 . 87 
The Minta Martin Aeronautical Fund : 
The Sylvanus Albert Reed Award Fund 
The Lawrence Sperry Award Fund 

New York Building, Maintenance and Re 

serve Fund 

Los Angeles Building and Reserve Fund 
San Diego Building and Reserve Fund 


Total Restricted Fund Assets 


800 .00 


324,940. 
398,811.45 
181,147.87 


$384,919 


‘ 


$1,593,794. 68 


STATEMENT OF 


GENERAI 
INCOME 

Dues (less subscriptions $157,367.75 
Entrance Fees 2,600.00 
Investment Income 8,686.89 
Miscellaneous 3,150.92 
Excess of Income over Expense 

Journal of the Aeronautical Sciences 3.006 .35 

Aeronautical Engineering Review 3,712.46 


Total Income 


EXPENSES 


Administrative and Clerical Salaries 
General Office Expenses— Net 
Excess of Expenses over Income 
Library Costs 
Aeronautical Engineering Catalog 


Total Expenses 


Net Operating Income for the Year Ending 
September 30, 1950 


$ 95,680.25 
58,885.17 


19,295.46 
1,884.00 


JOURNAL 
INCOME 
Subscriptions $ 34,398.88 
Reprints 3.11 
Total Income 
EXPENSES 
Editorial and Clerical Salaries $ 6,234.25 


Publication and Other Expenses 
Total Expenses 


Excess of Income over Expenses 
eral Income 


25,636.39 


See Gen- 


$178,524.3 


$175,744 
2,779 
$34,876 


$31,870 


$3,006 . 3: 


General Fund: 
Accounts Payable and Deposits 3 
Deferred Credits to Income (Dues & Sub 
Deferred Credit to Employees’ Retirement 
Fund 

Reserve for Building Repairs 

Pacific Aeronautical Library Fund 

Los Angeles and San Diego Building Funds 
(intrafund transactions) 

U nex pended Income: 
Balance September 30, 1950 


16,144.10 
69 394.30 
1,827.19 
4,840.00 
10,095.44 
25,498.65 


257,120.09 


Total Liabilities, Reserves, and 


Unexpended 
Income 


Restricted Funds: 


Principal of Gifts and Unexpended Income (See Assets 


Total Restricted Fund Liabilities 


INCOME AND EXPENSES 
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REVIEW 
INCOME 


Advertising Revenue 
Subscriptions 


Total Income 


$ 87,077.95 


17,758.19 


EXPENSES 
Editorial, Advertising, and Clerical Salaries $ 
Publication and Other Expenses 
Total Expenses 


Excess of Income over Expenses ‘See Gen- 
eral Income 


36,725.13 


64.398 .55 


CATALOG 


INCOME 
Advertising Revenue $ 
Sales and Reprints 


Total Income 


18,385.00 
303 .06 


EXPENSES 
Editorial and Advertising Salaries 3 
Publication and Other Expenses 
Total Expenses 


Excess of Expenses over Income ‘See Gen- 
eral Expenses 


6,022 .00 
14,550.06 


$384,919.77 


$1,593,794 68 


$104,836.14 


$101,123.68 


$3,712.46 


$18,688 .06 


$20,572 .06 


$1,884.00 
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Newly Elected Members 
to the Institute Council 


Eastern Area 


John W. Crowley, Jr., As- 
sociate Director for Aero- 


nautical Research, N.A.C.A 


Walter Tydon, Chief of De. 
sign Engineering Fairchil 
Aircraft Division, Fairchil 
Engine and Airplane Cor 
poration 


Central Area 


A. Francis Arcier, Consult- 
ant, Hdas., Air Materiel 


Command 


Vernon Outman, Chief |: 
nical Engineer, McDonnel! 
Aircraft Corporation 


Western Area 
Alfred S. Niles, Professor o 


Aeronautical Engineering 
Aeronautics Laboratory, Stan- 
ford University 


L. Eugene Root, Chief, A 
craft Division, The RAND 
Corporation 


Council Members 


William A. M. Burden, 
Special Assistant to the Sec- 
retary of the Air Force 


Roger W. Kahn, Service 
Manager and Test Pilot 
Grumman Aircraft Engineer 
ing Corporation 


Earl D. Osborn, Chairman of 
the Board, Edo Corporatior 


Elmer A. Sperry, Jr., Treas- 
urer, Sperry Products, Inc 


E. S. Thompson, Manager of 
Sales, Aircraft Gas Turbine 
Divisions, General Electric 
Company 
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had been carried for some years before 
World War II and who, for the past 5 
years or more, had not paid dues. Also, 
as is usual, the Roster was cleared of 
all those members whose dues were not 
received by 15 March. In spite of these 
reductions and the normal annual attri- 
tion, we ended our year with an overall 
gain of over 400 members. 

A noticeable pickup in transfer from 
Student to Technical Member is evi- 
dent. This resulted from an active 
follow-up program by our Membership 
Department among the graduating stu- 
dents. With the prospective reduction 
in numbers of aeronautical engineering 
graduates in the immediate future, the 
pickup from this source in the years im- 
mediately ahead will probably not be so 
great. 

The trend toward increasing Section 
activities continues. During the year, 
four new Sections were activated—St. 
Louis, Hampton Roads, Pittsburgh, and 
Montreal. The number of members in 
organized Sections went up to almost 
6,500. Student Branch activities also 
continued at a high level. 


Publications 


Journal of the Aeronautical Sciences 


With a backlog on hand, the Editorial 
Committee has been screening material 
more carefully to meet the needs of 
JOURNAL readers. New specifications 
have been prepared, designed to make 
for greater condensation of material 
presented. 

One of the most significant indications 
of JOURNAL readership is the rise in 
volume of the “‘Readers’ Forum.”’ This 
department was started a year ago with 
a fraction of a page. It now averages 
§-8 pages per issue and is becoming as 
valuable as the discussion periods at our 
annual meetings. 

The JOURNAL now has a paid circula 
tion of 6,000. 


NEWS 


Aeronautical Engineering Review 


The REvIeEw is now firmly established 
as the outstanding technical publication 
for the aeronautical (and allied) engi- 
neering profession. As fast as its income 
has warranted, it has been continuously 
expanded in content. Reports from the 
field indicate that, in its present form, 
it is serving the needs of the member- 
ship for engineering articles, for a cur- 
rent index of aeronautical literature, and 
for news of the Institute. Its article 
content has been expanded during the 
past year, and, if the trend toward 
increased advertising volume con- 
tinues, the number of engineering and 
technical articles per issue will be in- 
creased. 

The Review has a paid circulation of 
about 10,000. As indicated in the 
Treasurer’s report, it is on a self-sup- 
porting basis. 


Aeronautical Engineering Catalog 


During 1949, editorial changes in the 
CATALOG were designed to make the 
book of greater value to the engineering 
user. Because of this shift in policy, 
sales volume was reduced to the point 
that the edition was published at a small 
loss (under $2,000). During the current 
year, however, the sales volume was 
built up sufficiently to more than offset 
rising production costs, and it is antici- 
pated that the current CaTALoc will 
again be in the black. 


Roster of Members 


The regular ROSTER OF MEMBERS was 
again published in 1950. As for the 
past 3 years, a part of its publication 
cost was met by the sale of advertising 
pages. 

The advertising pages were offered 
to Corporate Members of the Insti- 
tute and to regular REVIEW adver- 
tisers at a low “‘premium”’ rate. 
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The Institute’s quarterly bulletin for 
Historical Associates was continued. 
It is available to regular I.A.S. members 
at $1.00 a year. It now has about 750 
subscribers. No advertising is carried. 


Fairchild Fund Publications 


I.A.S. preprints and special reports 
continue to be produced in quantity 
with the support of this Fund. During 
1950, 46 new titles were added and a 
total of 12,700 copies of all titles were 
distributed. 


Library Services 


The increasing tempo in industry is 
being reflected in noticeably greater 
demands upon our Library services, 
particularly in the West, where our 
Pacific Aeronautical Library maintains 
a daily indexing and abstracting service. 
This has become an essential tool for the 
aeronautical industry in the Los Angeles 
area. Plans are under way greatly to 
improve the services there by the instal- 
lation of a Central Air Documents 
Office Index. This will require addi- 
tional equipment and personnel, but a 
proposal is being prepared for presenta- 
tion to CADO for a contract to under- 
write the costs involved. 

Work has progressed during the year 
on the preparation of a cataloging of 
I.A.S. Libraries. Personnel shortages 
have prevented its completion in 1950, 
as planned, but it is anticipated that the 
index will be published early in 1951. 


Archives 


The Historical Associates group has 
been growing slowly. An active chap- 
ter has been formed in the Los Angeles 
area. The number of voluntary con- 
tributions of articles for AERONAUTICA 
has been gratifying. 

Largest addition to the I.A.S. Archives 
came in the form of a gift of the library 
and a large collection of apparatus from 


sdiseieeenaente: Minnie the estate of the late Dr. Robert H. 


12/31/48 12/31/49 12/31/50 Goddard. This material came to the 
. 9 4 Institute through the generosity of his 
Temporary Honorary Members 21 17 18 : Pe a 7 
= Honorary Fellows 20 91 992 widow, Mrs. Esther C. Goddard. It has 
lot Fellows 185 184 184 been installed in the center room on the 
Fellows 000 second floor of the I.A.S. New York 
MEMBERS 2,981 3,108 3, 
a eg: 416 405 367 Building as a permanent exhibit. 
Historical Associate Members New Grade—1/49 56 68 
Technical Members 2,908 3,449 3,899 Relations with Other Societies 
— of other engineering societies were held 
during the year on both National and 
Section levels. In addition, the follow- 
si I.A.S. SECTIONS AND STUDENT BRANCHES ing special arrangements may be noted: 
12/31/47 12/31/48 12/31/49 12/31/50 
Number of Sections 17 19 19 23 The Royal Aeronautical Society 
ey Number of Section Meetings 92 121 126 144 
, , Number of Members in Section 4,734 5,032 5,718 6,486 During 1950, constant contact was 
ine€ Number of Branches 51 60 67 70 maintained with officers of the R.Ae.S. 
ctric Number of Branch Meetings 277 327 336 317 


in London in planning for the Third 
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International Aeronautical Conference 
scheduled for September, 1951. Dates 
have been set (September 7-11, 1951), 
a meeting place has been selected 
(Brighton, England), and the technical 
programs have been outlined. The 
Secretary of the R.Ae.S. came to the 
United States in January (1951) to final- 
ize the plans for the Conference. 


The American Helicopter Society 


In accordance with an agreement 
jointly worked out with officers of the 
A.H.S., its headquarters was estab- 
lished at 2 East 64th Street, New York 
City, in the Spring of 1950. A part- 
time secretarial assistant is handling the 
Society’s affairs. The records and book- 
keeping have been integrated with those 
of the Institute. 


American Rocket Society 


Joint discussions have been under way 
during the Fall of 1950 looking toward 
closer. coordination of activities be- 
tween the I.A.S. and the A.R.S. 


Guggenheim Aviation Safety Center 


During the Fall of 1950, the space 
previously occupied by the Standard 
Aeronautical Indexing project was made 
available for an extensive research proj- 
ect conducted by The Daniel and 
Florence Guggenheim Aviation Safety 
Center at Cornell University. This 
activity is under the direction of Jerome 
Lederer, who is also Director of the 
Flight Safety Foundation. 


Use of Buildings 


Few changes were made during 1950 
in the New York Building. Within the 
next year, a certain amount of interior 
painting will be required, since some ot 
the 1945 redecorating has deteriorated 
to the point of replacement. Funds for 
such maintenance, however, are on hand 
and will not affect the budget for the 
current year. 

Extensive modification of the heating 
system will be necessary before the 
building is thoroughly satisfactory. A 
survey of the requirements has been 
made, but no expenditures will be made 
before the summer of 1951, and then only 
after the surveys have been fully ana- 
lyzed. 

Use of the Los Angeles Building has 
been continuously on the increase. 
The requirements of our tenants (the 
A.I.A. and the N.A.C.A.) have been 
satisfactorily met. The auditorium is 
in use, on the average, three to five 
times a week, and the small meeting 
rooms are in use almost daily for various 
committee and board meetings. Several 
repairs and maintenance jobs have been 
necessary to keep the building in first- 
rate condition. 


The L.A. Building operation ended 
the 1949-1950 fiscal year in the black, 
but, because of a substantial increase in 
our taxes, we are facing a deficit for the 
current year. Discussions are under 
way with the Manager, Western Region, 
and the Building Management Commit 
tee to try to restore a balanced budget. 

As reported in the REvrew (October, 
1950), the San Diego Building has been 
leased to Consolidated Vultee Aircraft 
Corporation “‘for the duration.”” Under 
the lease agreement, Convair will re 
turn the building to us in good condition, 
and any net funds accrued under the 
lease will be earmarked for the future 
support of San Diego activities. 


Educational Aid Funds 


With funds that may become available 
as a result of the sale of the Sands Point 
property and the release of other re 
stricted funds, plans are being discussed 
in the Council for the establishment of a 
group of I.A.S. Scholarships and Fellow 
ships. A Committee of outstanding 
engineers and educators has been ap- 
pointed to study the problem, and it is 
anticipated that announcement can be 
made of the program by the time of the 
Annual Summer Meeting. 


Emergency Program 


The Council and Management of the 
Institute have been considering policy 
and programs for this organization as 
the national emergency becomes more 
acute. Staff studies have been made 
for the conduct of 
for the protection [.A.S. properties 
The major objectives are to make all 


all departments and 
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L.A.S. activities contribute a maximum 
to the defense effort and, at the same 
time, to preserve our assets under any 
thing short of completely catastrophic 
conditions. 


1.A.S. Staff 


A major change in our staff setup oc 
curred in September with the resigna 
tion of our Assistant Director, James 
L. Straight, to take over an industry 
job. Mr. Straight had capably handled 
1.A.S. affairs on the West Coast for over 
3 years. The successful completion 
of the building plans both at Los Angeles 
and at San Diego stemmed largely from 
his energy and coordinating ability, 
We were sorry to lose him. We were 
fortunate, however, in securing the servy- 
ices of Ernest W. Robischon, a long 
time friend of the Institute and an asso 
ciate (as a civilian member of the Wright 
Field Staff) in the Standard Aeronauti 
cal Indexing project. Mr. Robischon 
reported in at Los Angeles as our 
Western Region Manager in mid 
September. Since then he has been in- 
doctrinating himself in our problems on 
the coast from Seattle to San Diego. 

No other major staff changes have 
been made during the past year. I 
should like to close this annual account 
of our activities with a sincere tribute 
to the loyalty and the efficiency of our 
staff people. Day in and day out, each 
is carrying his own responsibilities and 
is cooperating fully with every other staff 
member to carry out the directives of 
the Council and to maintain all Insti 
tute services at a maximum. 


5. PAUL JOHNSTON, Direct 


member listing. 


and returned promptly. 


Roster 


goal be achieved. 


|.A.S. Roster of Members 


Ihe 1951-1952 Roster of Members, in order to render a 
ervice, will include a listing of members by their 
affiliation, in addition to the regular alphabetical 
For this reason, it becomes doubly important 
that the data card you have received be filled out completely 
The information you supply will 
form the basis for your listing. 


Please use extra care in fol- 


lowing the instructions on your data card. 


Every effort will be made to make this our most complete 
Only with the cooperation of all members can this 


A 
Wa 
aer 
hea 
Wil 
Aer 
can 
enc 
Fré 
leg 
live 
Sta 
Th 
on 
in 
Fre 
I 
pte 
of 
the 
mi 
cor 
to 
mi 
pr 
am 
HOI 
cay 
tin 
| 
| 
} 


imum 


from 


bility 


NEWS 


A Brief Report on the 


FOURTEENTH 
WRIGHT BROTHERS 
LECTURE 


PRECEDENT WAS SET THIS YEAR when the Institute of the Aeronautical Sciences 
Fourteenth Wright Brothers Lecture was given in five different localities from 


Washington, the capitol, to Washington, the state. 


aeronautical engineers and _ scientists 
heard its initial presentation in Wash 
ington, D.C., on December 16 by Dr. 
William Bollay, Technical Director, 
Aerophysics Laboratory, North Ameri 
can Aviation, Inc. In addition, audi 

ences in Cleveland, Los Angeles, San 
Francisco, and Seattle were also privi 
leged to hear Dr. Bollay personally de 
liver his address on ‘Aerodynamic 
Stability and Automatic Control.” 
These last four presentations were given 
on December 19 in Cleveland, January 4 
in Los Angeles, February 15 in San 
Francisco, and February 16 in Seattle. 

In his address on ‘‘Aerodynamic 
Stability and Automatic Control,’’ Dr. 
Bollay gave his audiences a perspective 
of the general technology developed for 
the dynamic evaluation of aircraft and 
missiles. 

“Faster-thinking electromechanical 
controls, to replace pilots, are required 
to handle supersonic aircraft and guided 
Dr. Bollay asserted. 

‘The age of supersonic flight,”’ he said, 
“has brought whole families of new 
problems of control. Consider, for ex 
ample, the problem of shooting down a 
600-m.p.h. bomber with an interceptor 
capable of a speed of 1,000 m.p.h. The 
time available for interception is likely 
to be so short that the interceptor must 


missiles,” 


(Left) Dr. Hugh L. Dryden, Director, N.A.C.A., Chairman of the Lecture. 


About 400 of the nation’s leading 
be vectored by ground control into the 
approximate attack position. If the 
attack proceeds from the front, the rela- 
tive speed between the two aircraft is 
1,600 m.p.h. If the interceptor pilot 
first sees the bomber 5 miles away, he has 
11 seconds to identify his target, line up 
his airplane, fire his guns, and get out of 
the way. The likelihood of scoring a 
hit under conditions of such a high 
closing rate is very low. If he decides to 
go around to make an approach from the 
rear, even if he turns at 4G normal ac- 
celeration, it will require a 6-mile diam- 
eter circle to turn around and a time of 
60 seconds. During this time, the 
bomber has traveled 10 miles and has 
therefore a good possibility of being 
under cloud cover. It is because of such 
considerations that the automatic fighter 
and, eventually, the guided missile will 
be required to intercept high-perform- 
ance bombers.” 

In another part of his lecture, Dr. 
Bollay stated: ‘‘After a high degree of 
reliability has been achieved [in military 
aircraft], the automatically controlled 
airplane will also have important peace- 
time potentialities. The transport air- 
craft of the future may well be on auto- 
matic control from the moment of take- 
off to the automatic landing at the other 


ington, D.C., include, from left to right: Preston R. Bassett, President, Sperry 


The Sperry Corporation; Harry J. Goett, Ames Aeronautical Laboratory, N.A.C.A 
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Dr. William Bollay, Fourteenth Wright 
Brothers Lecturer. 


end. Such a system would free the air 
transport of its most serious handicap 
the weather. The human pilot would 
serve mainly to oversee the flight in- 
struments and take over in case of 
emergency.” 

Dr. Bollay discussed potentialities 
other than those of the automatic flight 
and landing systems related to aircraft. 
These included the automatic cruise 
control of propulsion systems, the 
possibility of reducing the effects of 
gusts on aircraft, and the control of 
longitudinal dynamic instability of sea- 
planes. 

The lecture in its entiretv will be 
printed a forthcoming issue of the 
JOURNAL OF THE AERONAUTICAL 
SCIENCES. 

The Wright Brothers Lecture, estab- 
lished in 1937 by The Vernon Lynch 
Fund, is presented annually by the 
I.A.S. and commemorates the first air- 
plane flight made by the WrightBrothers 
in 1903. 


(Right) Lecture discussers at Wash- 
ompany, Division of 


W. F. Milliken, Jr., Manager, 


Flight Research, Cornell Aeronautical Laboratory, Inc.; Robert C. Seamans, Jr., Teahueiee; Department of Aero- 
nautical Engineering, Massachusetts Institute of Technology. 
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Marquardt Aircraft Company 
Joins I.A.S. 


The most recent addition to the 
corporate-membership ranks of the 
Institute of the Aeronautical Sciences 
is Marquardt Aircraft Company. 
Marquardt was founded in 1944 by 
Roy E. Marquardt, an Associate 
Fellow of the Institute, and a group of 
associates in answer to the Govern- 
ment’s need for a private industry to 
carry on research and development in 
the ram-jet engine field. 

The initial work was done in con- 
junction with the Naval Research 
Laboratory, University of Southern 
California, and involved the develop- 
ment of the first 20-in. diameter, 
2,500-hp., subsonic ram-jet engine. 
Subsequent contracts included devel- 
opment of 30-in. diameter, 10,000-hp., 
and 48-in. diameter, 15,000-hp. sub- 
sonic engines. The first known flights 
of man using only ram-jets for power 
were accomplished with Marquardt 
30-in. ram-jets mounted on the wing 
tips of an F-80. The success of the 20- 
in. diameter subsonic engine led to its 
use on the Martin “Gorgon” Target 
Drone. As far as is known, the first 
production order for ram-jet engines 
resulted from this program. 


Under U.S.A.F. sponsorship, Mar- 
quardt has constructed a jet-engine 
testing laboratory capable of testing 
the largest air-breathing jet engines 
now under development in this coun- 
try. It is also used for testing fuel- 
control and accessory-drive equip- 
ment. Additions to the facility are 
now being made to increase its testing 
capacity further. The complete facil- 
ity will represent an investment of 
over $2,000,000 and will permit testing 
of full-scale flight-type ram-jet en- 
gines at simulated flight speeds ap- 
proaching 2,000 m.p.h. and simulated 
altitudes from sea level to over 50,- 
000 ft. 


The company also engages in re- 
search, development, and manufac- 
ture of pulse-jet and turbojet engines 
and their related controls. Pulse-jet 
engines for target-drone application 
are currently in production. 

Primary activity of the company at 
the present time is the development of 
supersonic ram-jet engines and related 
accessory and control equipment. 
Considerable work is also being per- 
formed on air-turbine-type accessory- 
drive units for special applications. 

The main plant of Marquardt, 
located at 7801 Hayvenhurst Ave., 
Van Nuys, Calif., immediately adja- 
cent to the San Fernando Valley Air- 


General News 


port, has over 100,000 sq.ft. of floor 
area. Additional shops are main 
tained at Pt. Mugu and at Oxnard, 
Calif., where electronic-engineering 
and air-frame modification work are 
being performed for the U.S. Navy. 
Personnel of the company now totals 
approximately 350 

The officers and key personnel of 
Marquardt include: President, Mr. 
Marquardt, A.F.1.A.S.;  Vice-Presi 
dent, George P. Tidmarsh; Secretary- 
Treasurer, W. H. Schwebel; Manager 
of Engineering and Manufacturing, 
Don L. Walter, T.M.I.A.S.; and 
Chief Engineer John A. Drake, 
M.I.A.S. 


A.T.A. Elects Directors; 
Admiral Land Plans to Resign 


Among those elected to membership 
on the Board of Directors for the 1951 
calendar year at the stockholders’ 
meeting of the Air Transport Associa- 
tion were: Robert M. Love, M.I.A.S., 
President, All American Airways, Inc.; 
C. R. Smith, A.M.L.A.S., President, 
American Airlines System; Juan T. 
Trippe, A.M.I.A.S., President, Pan 
American World Airways, Inc.; and 
W. A. Patterson, M.I.A.S., President, 
United Air Lines, Inc. 

The new Board of Directors meet- 
ing, held immediately thereafter, re- 
elected all A.T.A. officers. At the 
same time Vice Adm. Emory S. Land, 
U.S.N. (Ret.), F.I.A.S., gave notice of 
his intention to resign his position as 
President of the A.T.A. effective 
December 31, 1951 


Prototype Aircraft 
Advisory Committee Established 


A Prototype Aircraft Advisory 
Committee has been established by 
the C.A.A. as one of the first steps in 
administering the Prototype Aircraft 
Act, which became law on September 
30. The Act states it to be the pol- 
icy of Congress to promote ‘“‘the de- 
velopment of improved transport air- 
craft, particularly turbine-powered air- 
craft, aircraft especially adapted to 
the economical transportation of 
cargo, and aircraft suitable for feeder- 
line operation.”’ 

Donald W. Nyrop, Administrator, 
C.A.A., will serve as Committee 
Chairman, while Frederick B. Lee, 
M.I.A.S., Deputy Administrator for 
Program Planning, C.A.A., will act as 
alternate. Harold D. Hoekstra, A.F.- 
I.A.S., C.A.A.’s Office of Aviation 
Safety, will be Executive Secretary. 

The first meeting of this newly 
formed Committee was planned for 
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January. Committee members dre 
composed of representatives from the 
Department of Defense, C.A.B., N.A.- 
C.A., Air Line Pilots Association, 
Aircraft Industries Association, Air 
Transport Association, and Air Coach 
Transport Association. The four 
domestic certificated cargo carriers 
and two overocean irregular carriers 
were asked to select one representa 
tive for each of the two categories 


R. W. Darrow Selected for Award 


The Baltimore Junior Association 
of Commerce ‘Most Outstanding 
Young Man of the Year’’ award com- 
mittee has selected Richard W. Dar 
row, A.M.I.A.S., Director of Public 
Relations, The Glenn L. Martin Com 
pany, for the 1950 honor. This award 
is presented annually to that young 
man between the ages of 21 and 36, 
who, in the opinion of the Board of 
Judges, has contributed most to the 
civic and commercial life of Baltimore 
during the calender year. 

Mr. Darrow, 35, was especially 
cited for his leadership of the Friend- 
ship International Airport Dedication 
Committee. In addition, he has 
spearheaded drives for the Red Cross, 
Community Chest, and other welfare 
programs and has assisted school and 
church organizations by providing 
program material and speakers. He 
has also served on numerous com 
mittees. 

A native of Ohio, Mr. Darrow was 
graduated from Mechanicsburg High 
School. In 1936, he received his de 
gree from Ohio Wesleyan University 
and now serves as a member of its 
Alumni Board of Directors. He came 
to Baltimore in May, 1946. 


Richard W. Darrow 
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W. A. M. Burden Adds to 
Library Gift 


A valuable collection of aeronautical 
pamphlets was added in 1950 to his 
previous gifts by W. A. M. Burden. 
These included several hundred items 
on balloons and airships in the 19th 
and 20th centuries in the U.S., France, 
Germany, England, and Russia. A 
large number of pamphlets on military 
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aviation, air races, biography, instru- 
ments, and air law in the same period 
was included in the gift. The section 
on legislation, containing texts of reso- 
lutions, bills, reports, and laws, is es 
pecially comprehensive for the years 
1933 through 1939. Catalogs of 
foreign and domestic manufacturers 
and a large file of magazine articles 
arranged by subjects complete this 
unusual collection, which is valued at 
more than $1,250. 


News of Members 


>» Dr. R. Paul Harrington (A.F.), 
member of the Advisory and Editorial 
committees of the I.A.S., Professor 
and Head of the Department of Aero 
nautical Engineering, Rensselaer Poly- 
technic Institute, has been appointed 
Chief Editor of the Aeronautical Engi- 
neering Handbook, the first compre 
hensive authority in that field. The 
first edition is expected to appear early 
in 1953. Dr. Harrington succeeds 
the late Dr. Alexander Klemin, a 
Founder Member, Benefactor, and 
Fellow of the I.A.S., who undertook 
the assignment 3 years ago. 

>» Eric Reissner (A.F.), Professor, 
Department of Mathematics, Massa 
chusetts Institute of Technology, was 
recently elected a Fellow of the 
American Academy of Arts and 
Sciences. 

> Delos W. Rentzel (H.M.), Chair- 
man, C.A.B., was presented with a 
citation at the December 8 Aviation 
Associates First Annual Show and 
Dance in Philadelphia. The citation 
was for Mr. Rentzel’s outstanding 
work in the promotion of aviation 
while C.A.A. Administrator. 


>» Dr. Theodore Theodorsen (I'.) has 
left his position as Dean of the School 
of Engineering, Institute of Tech- 
nical Aeronautics of Brazil, SAo Paulo, 
Brazil, and has returned to the United 
States. 

> Thomas J. Watson, Jr. (A.M.), 
Executive Vice-President, Interna- 
tional Business Machines Corporation, 
was elected a Vice-Chairman of the 
U.S. Council, International Chamber 
of Commerce. 


Members on the Move 


This section has been instituted to give 
information on the latest affiliations of 
I.A.S. members. All members are urged 
to notify the News Editor of changes as 
soon as they occur. 


Elliot L. Adams, Jr. (T.M.), now with 
the Armed Forces. Formerly, with Engi- 
neering Department, Boeing Airplane 
Company. 


Edwin J. Burnell (M.), Chief Mechanical 
Product Engineer, Guided Missile Produc- 
tion, Hughes Aircraft Company.  For- 
merly, Production Project Engineer, Fair- 
child Guided Miss‘le Division, Fairchild 
Engine and Airplane Corporation. 

Joseph A. Chamberlin (T.M.), Me- 
chanical Controls Group, Engineering De 
partment, Douglas Aircraft Company, 
Inc. Formerly, Vice-President and Pro- 
duction Manager, Chamberlin Metal 
Products. 

John T. Deden (T.M.), Components 
Design Engineer, Aeronautical Division, 
Minneapolis-Honeywell Regulator Com- 
pany. Formerly, Design Layout Engi- 
neer, McDonnell Aircraft Corporation. 


HEADS NEW DEPARTMENT 


George S. Trimble, Jr. (.M.), has been made 
Head of the newly established Design De- 
velopment Department of the Engineering 
Division, The Glenn L. Martin Company 
The four major functions of the new depart- 
ment are: (1) to develop improved designs 
on existing projects; (2) to develop new de- 
signs in response to customer bid invitation; 
(3) to conduct design research and analysis, 
with emphasis on long-term trends and new 
business potential; and (4) to supervise 
special contracts of a design-study nature. 
Mr. Trimble, who was formerly Chief Aero- 
dynamics Engineer, has been in Martin 
engineering for 13 years. 
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Ralph N. DuBois (A.F.), Dean, School 
of Aircraft Engineering, Institute of Tech- 
nical Aeronautics of Brazil, Sao Paulo. 
Formerly, Professor in Charge, Depart- 
ment of Engines, Institute of Technical 
Aeronautics of Brazil 


Wesley J. Fisher (M.), Supervisor of 
Production, Maintenance Base, North- 
west Airlines. Formerly Production En- 
gineer, United Air Lines’ Maintenance 
Base. 


John Glaser (M.), Production Engineer, 
Guided Missile Production, Hughes Air- 
craft Company. Formerly, Senior Design 
Engineer, Fairchild Guided Missiles Divi- 
sion, Fairchild Engine and Airplane Cor- 
poration 


Harold R. Goodman (T.M.), Aerody- 
namicist, Lockheed Aircraft Corporation. 
Formerly, Aeronautical Research Scien- 
tist, N.A.C.A., Langley Air Force Base. 


L. R. Gutstadt (T.M.), Engineer Assist- 
ant, Performance Group of Aerodynamics, 
Northrop Aircraft, Inc. Formerly, En- 
gineering Draftsman and Mathematician, 
Northrop Aircraft. 


James R. Hanson (T.M.), Junior 
Engineer ‘‘A,’’ Ryan Aeronautical Com- 
pany. Formerly, Test Engineer, Min- 
neapolis-Honeywell Regulator Company. 


Harry Joseph Irwin, Jr. (T.M.), now 
Junior Engineer, Consolidated Vultee 
Aircraft Corporation. 


Paul L. Klevatt (T.M.), Aerodynami- 
cist, Sverdrup & Parcel, Inc. Formerly, 
Aeronautical Research Scientist (GS-9), 
N.A.C.A., Langley Air Force Base. 


Elizabeth M. Kriegsmann (T.M.), 
Northrop Aircraft, Inc. Formerly, Re- 
search Engineer, Rotary Wing Aircraft, 
Air Materiel Command, Wright-Patterson 
Air Force Base, Ohio. 


Robert H. Laber (T.M.), Aeronautical 
Engineer, Helio-Aircraft Corporation. 
Formerly, Engineering Draftsman, Techni- 
cal Training Aids, Inc. 


Leopold R. Michel (M.), Chief Techni- 
cal Engineer, Eclipse-Pioneer Division, 
Bendix Aviation Corporation. Formerly, 
Senior Engineer, Guided Missiles Division, 
Fairchild Engine and Aircraft Corpora- 
tion. 


-H. Erich Nietsch (M.), Assistant to the 
President, Robinson Aviation, Inc. For- 
merly, Dynamic Design Engineer, The 
Glenn L. Martin Company. 


Anthony J. Rinaldi (T.M.), now Stress 
Analyst ‘‘B,’’ Hughes Aircraft Company. 


Joseph T. Santy (T.M.), Mathematician 
“*B,” Stress Section, North American 
Aviation, Inc. Formerly, Student. 


Frank R. Stearns (T.M.), Stress Analyst 
““B,”’ Stress Department, Piasecki Heli- 
copter Corporation. Formerly, Junior 
Structures Engineer, Chase Aircraft Com- 
pany, Inc. 


Maurice A. Walter (M.), Senior Elec- 
tro-Mechanical Engineer, The Glenn 
L. Martin Company. Formerly, Project 
Test Engineer, Naval Air Experimental 
Station, Philadelphia Naval Base. 
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ARMA ANALOGUE COMPUTER 


YES, AND EVEN UNDER THE SEA 


PRECISION 
INSTRUMENT 


The Analogue Computer has long held a high place in Arma’‘s work in such 
specialized fields as automatic gun-laying and torpedo-data computing 
for the U.S. Navy. Its present wider application to the needs of the other 
Services stems largely from accelerated post-war engineering at Arma, 
which resulted in miniaturizing its components and at the same time making 
them interchangeable and more accurate. 


By this Arma development, the Analogue Computer has reached a new 
level of importance as a contributing factor in the high accuracy of Amer- 
ican arms. It is typical of many things developed by Arma engineers to aid 
in making America safe against those who wish to destroy it. 


ARMA CORPOQORATION 


254 36th STREET, BROOKLYN 32, N. Y¥. 
SUBSIDIARY OF AMERICAN BOSCH CORPORATION 


PRINCIPAL PRODUCTS 


Gyroscopic Compasses * Gunfire Contro! Systems * Stabilizing Devices * Automatic Control Switchboards * Electrical & Electronic Equip. 
Electrical Computers * Airborne Instrumentation * Navigational & Plotting Instruments * Mechanical Computers * Servo Mechanisms 
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Necrology 
Lt. Comdr. David Purdon, U.S.N. 


Lieutenant Commander David Pur- 
don, U.S.N., was killed in an aircraft 
accident on October 26, 1950. He was 
34 vears old. 

A Technical Member of the Insti- 
tute, Commander Purdon was gradu- 
ated from the U.S. Naval Academy in 
1940 with a B.S. degree. He returned 
to the Academy in March, 1945, to 
take postgraduate work and in Octo- 
ber, 1946, was transferred to the 
Guggenheim Aeronautical Labora 


tory, California Institute of Tech- 
nology, for additional postgraduate 
work. He received his degree of 
Aeronautical Engineer from the latter 
institution in June, 1947. He was also 
a Naval Aviator. 

During his Naval career, Comman- 
der Purdon was assigned to engineer- 
ing duties and to flying Naval aircraft. 
At the time of his death, he was serv- 
ing as Maintenance Officer, VC-5, 
Naval Air Station, Norfolk, Va. 


Corporate Member News 


@ Aerojet Engineering Corporation .. . Ac- 
cording to an announcement, negotiations 
were virtually completed last December 
for the acquisition of a rocket-factory site 
near Sacramento, Calif. The area com- 
prises approximately 7,200 acres. The 
new factory represents an initial invest- 
ment of about $6,000,000. Final negotia- 
tions were to have been completed in 
January, 1951, with construction to follow 
immediately. 

e Airborne Instruments Laboratory, 
Inc. . . . A group of executives and em- 
ployees of A.I.L., in association with 
Laurance S. Rockefeller, A.M.1.A.S., and 
certain of his associates, as well as the 
American Research and Development 
Corporation, has purchased the entire 
capital stock of Airborne Instruments 
Laboratory from Aeronautical Radio, Inc. 
This transaction, which took place on 
December 14, provides that these three 
groups share nearly equal ownership of the 
Laboratory. 

Beech Aircraft Corporation . . . Mrs. 
Olive Ann Beech, widow of Walter H. 
Beech, was elected President and Chief 
Executive Officer to fill the vacancy 
created by the recent death of Mr. Beech. 
Retaining their positions as a result of the 
December 14 Stockholders’ Meeting are: 
John P. Gaty, Vice-President and General 
Manager; T. A. Wells, Vice-President and 
Chief Engineer; Frank E. Hedrick, Vice- 
President and Coordinator; and L. Win- 
ters, Assistant Secretary. John A. Elliott 
was advanced from Controller and Chief 
Accountant to Treasurer. Mrs. Beech, 
Mr. Gaty, Mr. Wells, T. D. Neelands, and 
Dwight S. Wallace remain on the Board of 
Directors; Mr. Hedrick is the newly 
elected member of the Board. 

Boeing Airplane Company .. . Boeing 
and the U.S.A.F. have announced a new 
model Boeing C-97, designated the 
KC-97A. The new prototype tanker can 
be utilized either as a Flying-Boom-type 
aerial refueling tanker or in its normal 
capacity as the 300-m.p.h. troop and cargo 


transport. The KC-97A can make mid- 
air refueling contacts with the Boeing 
B-50D Superfortress bomber . . . More 
than 63 per cent of the air-frame cost of all 
Air Force planes now under contract for 
manufacture goes to subcontractors and to 
parts and material suppliers. Boeing pro- 
duction airplanes included are the B-47 
Stratojet bombers, the B-50 Superfortress 
medium bombers, and the C-97 Strato- 
freighter transports. 

e Brown Instruments Division, Minnea- 
polis-Honeywell Regulator Company ... 
The industrial production and operating 
facilities are undergoing an expansion that 
was made possible by the purchase of the 
Thomas M. Royal plant in addition to 
about 60,000 sq.ft. of undeveloped pro- 
perty. The three-story reinforced con- 
crete building, recently acquired, will be 
completely occupied in February, accord- 
ing to plans. 

e@ Consolidated Vultee Aircraft Corpora- 
tion... The U.S.A.F. accepted delivery 
recently of the first early-model B-36 
bomber to be modernized at the San Diego 
plant. The modernized version has four 
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jet engines and other improvements that 
make it equal in performance and equip- 
ment to the B-386D series. The four 
General Electric J-47 jet engines and six 
Pratt & Whitney Wasp Major piston 
engines generate a total of 42,000 hp... . 
The XC-99 was temporarily withdrawn 
from service by the Air Force in order to 
permit the installation of a more rugged 
landing gear. When fully loaded, the ship 
weighs 155 tons. The gear to be used is 
the improved type now used on the B-36. 


@ Cornell University ...A grant of $5,000 
a year for 5 years has been received from 
The Salvatore Giordano Foundation, Inc., 
for basic research in the heat-transfer 
field. The project’s purpose will be to 
study fundamental problems in the trans- 
fer of heat in heat exchangers of the finned 
or extended-surface type with air as the 
fluid on the side of the secondary surface 
and with various fluids on the primary or 
tube side. The general aim will be to 
determine the optimum extent of secondary 
surface to obtain the maximum rate of 
heat transfer per pound of heat-exchanger 
weight. 


e Fairchild Engine Division, Fairchild 
Engine and Airplane Corporation... A 
Long Beach, L.I., building has been 
leased for use primarily as storage and 
warehouse space. This will free a corres- 
ponding area at the Farmingdale plant for 
production equipment. 


e General Electric Company, Aircraft 
Gas Turbine Division .. . A vast aircraft 
jet-engine and turboprop test, develop- 
ment, and production center is scheduled 
to be established at Lockland, Ohio. The 
stepped-up production will be achieved by 
(1) more than tripling the space now 
occupied by G-E in the Lockland plant; 
(2) establishing facilities for the manufac- 
ture of jet-engine components at Lock- 
land; and (3) greatly increasing the 
present jet-engine assembly operation by 
increasing the capacity for the manufac- 
ture of components from subcontractors. 
New construction at Lockland was sched- 
uled to start soon after January 1, 1951. 
As previously announced, the divisions’ 
executive, engineering, and commercial 
staffs will be moved to Lockland ... A new 
atomic radiation detector to permit direct 
radiation readings at a glance has been 
announced. Called a “radiation moni- 


Attention Members! 


All members of the Institute are invited to submit material concerning their 
activities for publication in the ““News of Members’ columns of the Aeronautical 
Engineering Review. Responsibility for new developments, awards or honors 
received, and appointments to new or additional positions are some of the items 
that your editors believe are of interest to other |.A.S. members. A brief letter 
or postal card giving exact details will be sufficient. Photographs accompanying 
news items will be welcomed and will be used where practicable. 

Items submitted will be considered on the basis of their timeliness and general 
interest. Correspondence should be addressed to the News Editor, Aeronautical 
Engineering Review, 2 East 64th Street, New York 21, N.Y. 
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NEW 


ROTORette 
LOAD SENSITIVE 
ROTARY ACTUATOR 
with 
ADJUSTABLE 
POSITIVE 


Here it is. One of the most compact 
aircraft actuators meeting all military 
requirements—the ROTORette, adopt- 
ed for application on the F-84E, F-84F 
and F-94C. It is ideally suited for valve 
or damper operation. Compactness and 
light weight (littlhe more than one 
pound) make its use mandatory where 
space or balance is critical. 


Limit switches are load sensitive and 
adjustable for any value up to 50 
pound-inches. Motion between travel 
limits is controlled by externally ad- 
justable positive stops, causing a reac- 
tion on the load limit switches. 


Operating on 26 volts D.C., the 
ROTORette is available in two models, 
one of which can incorporate either a 
position-indicating potentiometer or an 
intermediate position switch. Both mod- 
els are qualified for compliance to 
Specifications AN-M-40 (Motor and 
Brake, including Filter), USAF-41065 
(Environmental for complete actuator), 
and USAF-41251 (General Electro- 
Mechanical Actuator Specification ) . 


W rite for Bulletin 118. 


ACCESSORIES CORPORATION 


Note our 1414 CHESTNUT AVENUE 
new address HILLSIDE 5, NEW JERSEY 


HOLLYWOOD, CALIFORNIA DALLAS, TEXAS OTTAWA, CANADA 


RE ORNE 


tor,” the new instrument weighs less than 
a pound and is about the size of a quart oil 
can... The internal parts of delicate radio 
and indicating instruments have been 
made more accessible by a special rig that 
uses a G-E Calrod heating unit. To help 
unsolder them simply and quickly, a 
Calrod heater was bent to follow the shape 
of an instrument container, and a conveni- 
ent frame for the heater to hold the Calrod 
unit in place around the container was con 
structed. 


@ Hamilton Standard Division, United 


Aircraft Corporation A new and larger 


version of its air-conditioning unit for jet- 
fighter cockpits has been developed. The 
first of a substantial order was shipped to 


Lockheed Aircraft C ration for instal- 
lation in the F-94C fighter. This unit 


bleeds hot air from the jet engine and de 


livers either hot or cold air to the cockpit 
at a rate of 310 cu.ft. per min. The 
temperature of the air is automatically 


controlled by a thermostat in the cockpit, 
set by the pilot. The air supply can range 
in temperature from 25° to 400°, depend- 
ing upon the cockpit requirements and is 
changed completely four times a minute. 


e The Glenn L. Martin Company 
Specifications for a n¢ 
engined trainer, staff-transport, and utility 
cargo airplane have been presented to the 
U.S. Navy and Air Force. The basic 
mission of this ship, designated the Martin 
Military Airlift 4-0-4, 

lbs. of cargo over a com! 


combination twin- 


carrying 15,000 
t range of 1,500 
miles at 270 m.p.h. One of the two en 
visioned versions of the Airlift 4-0-4 would 
be powered by conventior 
the second by turboproy; 


| piston engines; 
ower plants. 

@ The Parker Appliance Company... The 
completion of mold 
AF 934 O-rings in 
added to the specifi 


| service stocks of 
101 new sizes 
has been an- 


nounced. The new itions bring to 189 
the number of sizes now carried as AF 934 
standard stock items by the company 


e Piasecki Helicopter Corporation 
Personnel and plant 
more than doubled 
months. Present pla 
the plant area and pet 
the coming year. 


e Pratt & Whitney Aircraft Division, 
United Aircraft Corporation ... A license 
to permit the Chrysler Corporation to 
build the J-48 Turbo-Wasp jet engine is 
being negotiated. Chrysler is scheduled 
to build the J-48’s in a1 
structed near Detroit 


ilities have been 
ing the past 12 

ill for doubling 
inel again during 


v plant to be con- 


Republic Aviation Corporation .. . An 
undisclosed number of F-84 Thunderjet 
fighters will be built by General Motors 
Corporation in the Buick-Oldsmobile- 
Pontiac assembly plant Kansas City, 
according to a licensing agreement drawn 
up between the two concerns. The F-84 
is powered by an Allison J-35 engine. 

e A. V. Roe Canada Ltd. . A thrust 
bearing that automatically adjusts itself 
to minor misalignments in the bearings of a 
rotating shaft has been developed for use 
in the Orenda gas-turbine engine. The 
bearing is mounted in a housing that holds 
it firmly to the shaft, the housing and the 
recess in the frame together forming an 
annular trough that is completely filled 
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Imperial 


TRACING CLOTH 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of its 
high transparency and ink-taking sur- 
face and the superb quality of its cloth 
foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

If you like a duller surface, for 
clear, hard pencil lines, try Imperial 
Pencil Tracing Cloth. It is good for ink 
as well. 


Imperial 


TRACING 
CLOTH 


SOLD BY LEADING STATIONERY AND 
DRAWING MATERIAL DEALERS EVERYWHERE 
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SUBCONTRACTED WORK 


tudes . . . Ten new Model 1049 Super 
Constellations have been ordered from 
Lockheed Aircraft Corporation. De- 
livery to T.W.A. is scheduled for the Spring 
of 1952. The Super Constellations will be 
more than 18 ft. longer than the present 
Constellation and will have a gross weight 
of 120,000 lbs. They are to be designed 
and stressed for turboprop engines. 


Westinghouse Electric Corporation . . . 
A new plant for the production of small 
electric motors is to be built in Union 
City, Ind., according to a recent announce- 
ment. The new plant will be a modern 
one-story structure containing both manu- 
facturing and office space. Production is 
expected to start late in 1951 . . . Also re- 
cently announced were plans for addi- 
tional expansion of the Westinghouse 
Small Motor Division. Two buildings, 
totaling some 120,000 sq.ft. of floor space, 
have been leased. The larger building 
will be used to produce machined parts 
needed at the Company’s main Lima plant 
for military production; the second build- 
ing will be devoted to office and storage 
use. The Division’s industrial sales and 
industrial engineering departments are 


now located at this second site . . . The 

The shaded areas of this ‘‘exploded”’ production drawing of Boeing Airplane Company’s tf 
eee ‘lectrical equipment for a new win 
B-47 Stratojet bomber indicate the subcontracted portions. Approximately 40 per cent of id 
: o test full-size jet engines de ssiles 

the B-47 air-frame cost is assigned to subcontractors. This work, plus outside purchases of ‘ J ee 


parts and materials, amounts to a total 67.4 per cent of the air-frame cost on this U.S.A.F. g 8 


project 


with an incompressible but deformable 
ring of plastic material on which the bear- 
ing floats. Any slight misalignment of the 
shaft is accommodated by deformation of 
the plastic ring . . . Many of the World 
War II Lancaster 919’s are being con- 
verted in an accelerated program for vari- 
ous defense operational purposes both by 
Avro and by de Havilland Aircraft of 
Canada, Ltd. The bomber, built by Vic- 
tory Aircraft, Avro’s predecessor, is to 
serve as a trainer, as well as a maritime 
reconnaissance aircraft . . . Floor space of 
approximately 1,000,000 sq.ft. is being in- 
creased by over 50 per cent, and some 175 
acres of property are being added to those 
225 already owned 

e Ryan Aeronautical Company ... A 
Navion L-17B liaison plane with Aerojet 
Jato Junior rocket-motor installation re- 
cently underwent service tests under the 
supervision of the Aircraft Section, Army 
Field Force Test and Evaluation Board 
No. 1. Average take-off distance under 
all types of rough-terrain conditions was 
found to be approximately 200 ft. at full 
gross load. 

@ Trans World Airlines, Inc. . . . Inter- 
national flight operations will be moved in 
the late spring of 1951 from its present 
quarters at LaGuardia Field to New York 
International Airport (Idlewild). Only 
transatlantic flight departures ar- 
rivals will be affected by the transfer. 
Current domestic route operations on 
transcontinental services will continue as at 
present at LaGuardia Field ... A program 
to equip Model 749 and 749A Constella- 
tions with jet exhaust systems has been 
undertaken. The jet exhaust system to 
be installed was developed by Lockheed 
Aircraft Corporation and will replace the 


The wind tunnel is to be built at the Arnold 
Engineering Development Center, Tulla- 


homa, Tenn. ... A plant for the manufac- 
present two-stack exhaust collector rings ture of Micarta is to be opened at Hamp- 
with rings having ten stacks. These ten ton,S.C. Operation is scheduled to begin 
smaller tubes will have a jet effect on the early in 1951 . . . Micarta-gear-manufac- 
aircraft’s speed and, it is claimed, will turing know-how is offered to equipment 
supply an additional 11 m.p.h. to the manufacturers in a new 15-page Micarta- 


speed of the aircraft at operational alti- gear booklet. 


INITIAL FLIGHT 


The Convair-Turboliner, America’s first turboprop transport, made its initial flight on 
December 29, 1950. The Turboliner is a research transport ordered by Allison Division, 
General Motors Corporation, to test their turboprop engines in commercial-type aircraft. 
This ship, a modified twin-engined Convair-Liner, is powered by two 2,750-hp. Allison 501 
turboprop engines, known as T-38’s for military planes. The propellers are entirely new- 
type four-bladed props, which were developed by G.M.C.’s Aeroproducts Division. A low- 
pressure, self-starting system, developed by AiResearch Manufacturing Company, Division 
of The Garrett Corporation, has been installed in the Turboliner and makes it possible for 
the pilot to start the engines an unlimited number of times, without supplementary ground 
power equipment, by simply pushing a button on the instrument panel. 
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Meet Your Section Chairmen 


William Taber Immenschuh’s initial 
interest in the aeronautical profession 
was kindled when he was only a boy. 
It was his fashion 
then to watch T. 
Claude Ryan fly 
his early airplanes 
from the mud flats 
of San Diego. 
Young Immen- 
schuh was soon an 
ardent adherent to 
the cause of avia- 
tion and waited only for the time when 
he might become more closely allied 
with it. That opportunity, the occasion 
of his first solo flight in 1935, came when 
he had been out of high school for 3 
years. In the vears that have elapsed 
since then, he has maintained his 
private pilot’s status. 


In 1938, Mr. Immenschuh matricu- 
lated at Ryan School of Aeronautics 
from which he was graduated in 1940. 
That was the year in which he bought 
himself an airplane. Employed by 
Ryan Aeronautical Corporation shortly 
after completing his course at the Ryan 
School, he has remained with the cor- 
poration. For the first 2 years of his em- 
ployment, he was a draftsman. He was 
then made Group Leader and was con- 
cerned with fuselage, controls, equip- 
ment, and surfaces. In 1944, he became 
a Project Engineer, and for the next 6- 
year period (until September, 1950) he 
was responsible for the design and de- 
velopment of the Navy FR-1, XFR-4, 
and XF2R-1 ‘“‘Fireball’’ series of fighter 
aircraft. His most recent promotion was 
this last September when he was 
appointed Executive Engineer and was 
made responsible to the Director of En- 
gineering for the complete operation of 
the Engineering Department, including 
design, development, and testing. 


Mr. Immenschuh writes us that ‘‘the 
most interesting episode in any engi- 
neer’s career is the day the airplane he 
has worked hours, days, and months on 
first takes to the air. That is the thrill 
that erases all the delays, discourage- 
ments, and redesigns that go into an air- 
plane before it is air-borne for the first 
time.” 


William Immenschuh was intimately 
concerned with the operation of the 


William T. lmmenschuh 


San Diego Section 


I.A.S. Building in San Diego from its 
embryonic stages, through its ultimate 
realization, to its recent leasing to Con- 
solidated Vultee Aircraft Corporation. 
Although this obviously involved a 
considerable amount of his free time 
from his duties at Ryan, he nonetheless 
could be found there much of the time. 
His self-imposed tasks were manifold; 
they included dealing with the public, 
arranging for use of 
ties for many types 


the building facili- 
functions; super- 


vising the custodian, caterer, and librar- 
ian-secretary; leasing office space; and 
meeting with civic officials and aircraft- 
company managements. 

In 1942, Mr. Immenschuh married 
Julia Watkins. They and their two 
children, a 6-year-old daughter and a 4 
year-old son, reside in La Mesa, Calif. 
He is an ardent trout fisherman and has 
made a hobby out of scale-model rail- 
roads. He is a member of the Aircraft 
Owners and Pilots Association. 


Carl V. Lindow 


Toronto Section 


Carl Victor Lind 
his 27th birthday 
is currently Assist 


who celebrated 
his last Februarv 17, 
Chief of Stress 
[ransports, A. V. 
Roe Canada Ltd. 
\s such, he su 
ervises. the 
stress-analysis and 
structural - design 
groups of jet-trans 
port design. He 
is also responsible 
for the arrange 
ment and presentation of all technical 
and test data required for the certifica- 
tion of civil transports 


A native of British Columbia by 
virtue of having been born at Nelson, he 
received his secondary-school education 
in Salmo and Nelson, B.C. After com- 
pleting high school in Nelson in 1942, he 
enrolled at the Spartan College of Aero 
nautical Engineering. Two vears later, 
he was graduated from here as an Asso 
ciate in Arts in Aeronautical Engineer 
ing and at that time was designated the 
recipient of the I.A.S. Student Branch 
Award for Scholarshij 


was in 1944 with 
is a Technician for 


His first employment 
Noorduyn Aviation 
flight-test observati aerodynamics, 
and stress analysis. In 1946, he left 
Noorduyn and joined Avro Canada as an 
Aerodynamicist on aerodynamic design, 
stability, and control 


The following year, he was made a 
Stress Analyst for wing structures. 


From 1948 to 1950, he became a Group 
Leader, supervising wing analysis 
and structural design. Last year, 1950, 
he was promoted to his present posi 
tion. 


Aviation in one form or another has 
been “in his blood’’ for many vears. 
“At a very early age,’ he tells us, “I 
considered being a bush pilot or an air- 
line pilot, the ultimate in professions; 
in later years the design end became 
more appealing as the desire to improve 
on existing airplanes was felt.’’ But it 
took what he terms a “‘minor crash’”’ to 
make “flying more eventful” for him 
This was back in 1944 when a Tiger 
Moth airplane that he was landing on 
skis struck an obstruction hidden in the 
snow and resulted in “writing off the 
wings and landing gear.’’ He received 
his Canadian Private Pilot’s License in 
1946 and now also holds a Radio Tek 
phone Operator’s License. 


Mr. Lindow offers this: ‘Probably 
the most interesting episode in a stress 
man’s professional career is seeing a full 
scale structure fail catastrophically 
test at just the right load. . . It makes 
the preceding years of work worth 
while.”’ 


Carl Lindow enjoys good hunting and 
fishing, especially when the hunting is in 
Northern Ontario and the fishing is in 
the Rocky Mountains of Alberta. His 
immediate family consists of himself 
his wife, the former Josephine Moore 
whom he married in 1948; and his dog 
a springer spaniel named Trixie 
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LAS. NEWS 


.A.S. Sections 


Cleveland-Akron Section 
Morris A. Zipkin, Secretary 


The December 19 meeting was held at 
the Lewis Flight Propulsion Laboratory. 
The meeting was called to order by the 
Section Chairman, John H. Collins, Jr. 
Dr. Sharp, Director of the Lewis labora 
tory, acted as toastmaster for the eve- 
ning. The guest speaker was Dr. William 
Bollay, Director, Aerophysics Labora- 
tory, North American Aviation, Inc. 
Dr. Bollay repeated his Wright 
Brothers’ Lecture, ‘‘Aerodynamic Sta- 
bility and Automatic Control,’ for the 
benefit of the members and guests of the 
Cleveland-Akron Section. Dr. Bollay’s 
presentation was followed by prepared 
discussions by Harry Goett, of the 
N.A.C.A. Ames Aeronautical Labora- 
tory; Robert Mayne, of Goodyear Air- 
craft Corporation; and Aaron Boksen- 
bom, of the Lewis laboratory. 

The meeting was preceded by a social 
hour and dinner. Approximately 200 
members and guests were in attendance. 


Los Angeles Section 
H. A. Storms, Past-Secretary 


The November 16 meeting was called 
to order by the retiring Section Chair- 
man, P. A. Colman. Following presen- 
tation of the annual report, Mr. Colman 
commented upon the success of several 
innovations during the past year, in- 
cluding the specialists’ meetings, the in- 
formal evening socials, and the annual 
dance, and he recommended that these 
new activities be continued. 

R. L. Schleicher, Membership Chair- 
man, reported on the results of his com- 
mittee activities, and Mr. Colman ex- 
pressed appreciation to all retiring 
officers, committee members, and com- 
mittee chairmen. 

The new officers were introduced as 
follows: Chairman, F. A. Cleveland; 
Vice-Chairman, Dr. Allen E. Puckett; 
Secretary, Milton A. Miner; and 
Treasurer, E. B. Sporleder. 

Mr. Cleveland, the new Section 
Chairman, then introduced the guest 
speakers for the evening: E. C. Frost, 
Preliminary Design Engineer, Lockheed 
Aircraft Corporation; E. A. Droege- 
mueller, Project Engineer, Pratt & 
Whitney Aircraft Division, United Air- 
craft Corporation; and W. V. Handley, 
Assistant Manager, Aviation Division, 
Standard Oil Company of California. 

All three speakers restricted their dis- 
cussions to the subject of fuels derived 
from petroleum and to their use in civil 
aircraft. Mr. Frost showed how new 
fuels would benefit aircraft design from 
the aspects of economy, performance, 
and safety. Mr. Droegemueller fol- 


lowed with a discussion of desirable fuel 
characteristics as they affect aircraft 
engines, and Mr. Handley discussed the 
availability and probable cost of various 
types of fuel. 

These interesting presentations were 
concluded with a general discussion per- 
iod. Approximately 100 members and 
friends of the organization were in at- 
tendance. 


New York Section 
R. P. Harrington, Secretary 


The third in this year’s series of meet- 
ings was held on December 7. C. E. 
Pappas, Vice-Chairman, acted as general 
chairman of the meeting. The speaker, 
Dr. Nicholas J. Hoff, Head, Depart- 
ment of Aeronautical Engineering and 
Applied Mechanics, Polytechnic Insti- 
tute of Brooklyn, was introduced by 
Dr. R. P. Harrington, who conducted 
the technical part of the meeting. 

Dr. Hoff spoke on structural problems 
of future airplanes and pointed out that 
recent advances in structural design 
and analysis are rather meager in com- 
parison with the development in aero- 
dynamics and propulsion. This is par- 
ticularly true in the case of extremely 
thin elements of airplanes destined to 
fly at supersonic speeds at elevated tem- 
peratures. He pointed out that our 
present concepts of lifetime and safety 
would have to be revised to cope with 
contingencies of supersonic flight. He 
showed the difference between the re- 
quirements for the subsonic and super- 
sonic wings and how these have led to 
the replacement of the thin-walled 
monocoque by thick-walled structures. 
As a result of his calculations, he deter- 
mined that the transient states of tem- 
perature distribution could cause dan- 
gerously high stresses and that steady- 
state high temperatures could lead to 
time-dependent deformations of non- 
permissible magnitude. He _ believes 
that a rapid development in the method 
of structural design analysis is required 
in order to make full use of the present 
achievements in the fields of aerody- 
namics and propulsion. 


St. Louis Section 
Jack A. Durand, Secretary 


The December 19 meeting was held at 
the Engineers’ Club and was attended 
by 40 members. Chairman Don Berlin 
presided. There was a discussion of the 
possibility of having lapel identification 
badges. Mr. Flesh, of the Program 
Committee, presented comments that 
he had received from the New York 
office concerning the procurement of 


“outside’’ nationally known speakers. 
Professor Kippenhan, of the Member- 
ship Committee, distributed mimeo- 
graphed forms to the members to be used 
for the recommendation of prospective 
I.A.S. members. 

The speaker of the evening was 
Charles Wood, Chief Test Pilot, Mc- 
Donnell Aircraft Corporation, who pre- 
sented an enthusiastic and informative 
talk on ‘“Helicopter—Rotary-Wing Air- 
craft.’ Mr. Wood, a graduate aero- 
nautical engineer, entered the aviation 
industry in 1932 and, after working 
many years on all types of aircraft, was 
introduced to the helicopter in 1944. 
After flying one of the first Sikorsky 
helicopters for 28 hours over a 5-day 
period, he obtained one of the earliest 
helicopter licenses to be granted in the 
U.S.A. Mr. Wood told of some of the 
amusing, breathtaking, and dangerous 
incidents that happened to him in those 
early days of the helicopter at Floyd 
Bennett Field. His flight to an altitude 
of 12,000 ft. in a Sikorsky craft stood as 
a record at the time. Mr. Wood then 
presented a history of the rotary-wing 
aircraft, beginning with the early crude 
types and continuing down to the 
present-day experiments on ram-jet and 
rocket-type helicopters. Of interest 
was the material about the ram-jet heli- 
copter of which McDonnell’s “‘Little 
Henry” was the first flying prototype. 
Mr. Wood stated that tests have proved 
the suitability of ram-jet propulsion for 
all sizes of helicopters in that the ram- 
jet requires only a minimum of mainte- 
nance and no warm-up period. In quan- 
tity production, the cost of manufactur- 
ing the ram-jet would be small. Mr. 
Wood concluded with some outstanding 
feats that the helicopters were perform- 
ing in the present Korean War and ven- 
tured to say that the helicopter would 
be the answer to many air lines for carrv- 
ing passengers and freight in the future. 

Following the talk, a colored, sound 
film on Little Henry, Ram-Jet Helicopter 
was shown. 


San Diego Section 
W. H. Shutts, Secretary 


On December 7, 72 members an‘ 
guests attended a dinner meeting. 
Among those attending were several 
out-of-town guests who were in San 
Diego to participate in an aerodynamics 
panel meeting at Convair earlier in the 
week, as well as two aeronautical-engi- 
neering students from San Diego State 
College. 

The speaker of the evening was J. E. 
Arnold, Chief Test Engineer in Charge 
of the Ordnance Aerophysics Labora- 
tory. Mr. Arnold’s talk consisted of a 
general discussion of this facility, its or- 
ganization, and testing procedures. 


(Continued on page 96) 


Long-time Secretary of The Royal Aeronautical 
Society, Captain J. Laurence Pritchard. 
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Visitor of the Week 


Our Nineteenth Annual Meeting was marked by the 
presence of many distinguished visitors from overseas. 
We had in attendance, for example, a group of 15 top 
aeronautical scientists from the North Atlantic Treaty 
Organization, here for a series of conferences on aero- 
nautical matters under the auspices of the U.S.A.F. 
There were a number of others from all over the world, 
but among them none was more welcome than our old 
friend and ‘‘opposite number’’ from The Royal Aero- 
nautical Society, J. Laurence Pritchard. 

We were all delighted earlier in January when Lau- 
rence cabled to say that it would be possible for him to 
pay us a visit during our meetings to discuss the de- 
tailed planning for the coming International Aero- 
nautical Conference in September. His visit paid 
ample dividends in that connection, for we were able to 
settle many questions on the spot that might otherwise 
have been bothersome if discussed via transatlantic 
mail or cable. Shortly, we shall be able to advise Insti- 
tute members of the exact plans for the meeting, the 
papers to be presented, and the programs that will sur- 
round the technical sessions. 

Valuable as was that end of the business, we all felt 
that Captain Pritchard’s visit marked another real 
milestone in the history of the relationship between the 
two leading aeronautical societies of the World. He 
is not only an old personal friend of many of us but he 
represents, and most ably, a group in Great Britain 
with whom it is of the utmost importance that we 
maintain a basis of common understanding. Some of 
us are inclined to think of the British as staid and 
standoffish, and many on their side of the ocean are 
convinced of the lunacy and general irresponsibility of 


Americans as a whole. The Secretary of The Royal 
Aeronautical Society is certainly one to dissipate such 
foggy notions of our opposite national characteristics. 
His sense of humor and his intensely human point of 
view instantly dispel any notion of British stuffiness, 
and his profound understanding of human behavior 
makes it possible for him to carry back to the other 
side (we hope) some notion that all Americans are not 
so crazy as they seem to be as viewed from the outside 
or as seen through our newspapers, Hollywood, or our 
radio and television shows. 

All in all, his 10-day visit on this side of the Atlantic 
was tremendously worth while. 
joyed as always 


We as individuals en- 
with Laurence 
as a society profited greatly from 
the first-hand interchange of views with our British 
colleagues. 


our conversations 
Pritchard, and we 


At the meeting of the Institute Council on January 
31, a resolution was passed which has been transmitted 
by President Richardson to the President of The Royal 
Aeronautical Society. It so well sums up our collective 
feelings that it is worth while to quote here in full. 

“RESOLVED, that the Officers and Council of the 
Institute of the Aeronautical Sciences send greetings to 
the Officers and Council of The Royal Aeronautical 
Society and express their great appreciation for the 
visit of your Secretary, Captain J. Laurence Pritchard, 
to discuss plans for the Third International Conference 
of the two societies. Our members are looking forward 
to renewing friendships with the members of The Royal 
Aeronautical Society and continuing the discussion of 
mutual aeronautical problems. We feel that the closest 
possible collaboration between the two societies is 
essential in this critical period of World history.”’ 
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THE HONORABLE JAMES E. WEBB 
Under Secretary of State 


4 | NEVER CEASE TO MARVEL at the ingenuity and skill 
which attend the application of science to aero 
nautics. And I know that the future of this great 
nation, depending as it does on research and develop 
ment, will be aeronautically safe among men devoted 
to the high ideals of this great Institute. 

“To the layman, like myself, science is a wonderful 
and at the same time a fearful thing. We see the re- 
sults of science in every phase of our richly diversified 
national life. In your own field of aeronautics it is a 
remarkable experience to take off in a modern aircraft 
in foul weather and feel absolutely sure there is no 
cause for concern. It is wonderful for an old-time pilot 
like me to sit in the cockpit and come in for a landing 
under full automatic control. You see the rudders 
move to change course, but no foot is there. You see 
the throttle move to keep air speed constant, but no 
hand is there. And you think back to that first time, 
before scientific instrumentation, when an undercast 
cut off your visual contact with mother earth and fear 
gripped your heart. You remember your first fledgling 
efforts to fly through a cloud, and the inevitable spin 
down out of it. You remember your first low visibility 
rule—go down where you can see the ground. And 
you remember also the thrill and relief of the new rule 
that came with the gyroscope 
nothing to hit. 


go up where there is 


‘Eleven years ago, I stood before the aviation build- 
ing at the New York World's Fair .. . , and watched the 
majestic departure of the first Pan American trans- 
atlantic commercial flight. A few weeks ago I flew the 
Atlantic at night and woke up the next morning to find 
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The Honorable James E. Webb, Under Secretary of State. 


that my plane was only one of 30 which crossed that 
saine night. 

‘All this is progress. And we know that the work 

Dr. Dryden and the other outstanding scientists 
whom we are met here to honor will soon take us far 
beyond what a short time ago may have seemed like the 
wildest of dreams. If there were nothing to interfere 
with the harnessing of this progress to the solution of 
the problems of a peaceful world, we could limit our 
discussion here tonight to the civil side of the accom 
plishments of aeronautical science. But the world is not 
peaceful and, therefore, the fearful side of aeronautical 
science—indeed of all science—is in the forefront of our 
consciousness, 

“You in this Institute know the potentialities oi 
present-day aeronautical weapons. You know they 
can penetrate to the most protected place to destroy 
man’s most precious possessions. You know the di 
mensions of the fearful prospect of living in a world 
But what you 
can hardly appreciate is the difficulty faced by the 
political scientist, the expert in international affairs, 
ind the political leader in the efforts they and we all 
must make to bring these weapons under effective in 
ternational restraint. 


where such weapons are out of control. 


Without such restraint there can 
Without confidence the institu 
tions basic to our civilization cannot long exist. 
“Every scientist here, I know, would rather devote 
his time and effort to the work of peace than to the 
work of war. 


be no real confidence. 


But we live in a time when our need for 
power to restrain acts intended to destroy us means 


that the free world must rearm. It must rearm with 
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the most modern weapons, and it must stand together 
in the face of great danger. We and our friends must 
build military power that can become, in effect, a 
shield behind which we can carry forward the work of 
peace—the work of creating a cooperative international 
economic, political, and social system adequate to the 
needs of these times. In such a system the United 
States of America will seek no satellites. Our efforts 
will continue to be for a system based on international 
cooperation. Our deep desire is not for power over 

It is for power together with other 
nations and peoples. 


other nations. 


“Now it has been my experience that scientists 
speak a more universal language and have more nearly 
universal habits of work and thought than other groups. 
Therefore it may be hard for you here tonight to visual- 
ize all the difficulties that flow from the adoption of the 
simple concept I have mentioned—that the free world 
must rearm and stand together. Not only different 
languages but also different forms of political organiza- 
tion and political thought are sizable obstacles. A 
The North 
Atlantic Treaty nations, meeting in London, recog- 


major hurdle was passed 9 months ago. 


nized that effective military power must rest on a more 
secure foundation than a plan to coordinate independent 
forces controlled by a number of nations. They 
adopted the concept of a balanced collective force to 
defend against aggression. Later, meeting in Brussels, 
they adopted the concept of an integrated European 
army. To make this concept a reality is the task now 
being spearheaded by General Eisenhower. It will be 
a part of your work, for a long time, to help him. You 
must invent new and better aeronautical weapons and 
mass-produce the ones already invented. When this is 
done, perhaps aviation and you can return to the work 
closest to your hearts—drawing the ends of the earth 
closer together in the work of peace. 

“In solving the problems of collective security, the 
international political scientist cannot employ the pre- 
cise techniques that you use in the physical sciences. 
He cannot set up in parallel five different projects to 
test five possible solutions. If he selects for his first 
effort the most promising one of the five and it proves 
a failure, he cannot then select a second and start it 
from the same base. In his field, every experiment 

If the United States fails to 
ratify and support the League of Nations, the status quo 


ante cannot be restored a few years later. 


starts from a new base. 


If our pres- 
ent efforts to create an integrated European army are 
not successful, an entirely different set of basic condi- 
tions will face us sometime in the future as we strive to 
build other institutions of collective security. But with 
all the difficulties, in spite of inability to precisely con- 
trol and measure our experiments, real progress is being 
made. The political organization, the 
science of management of large affairs, is getting in its 
constructive work... .” 
* & 

(Note: The middle portion of Mr. Webb's address, 

which deals exclusively with the organization and func- 


science of 
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tion of the Department of State, has been omitted.— 
Ep. | 


‘Where does all this lead in our search for interna- 
tional cooperation as a foundation for world peace? 

‘First of all, we must recognize that the conduct of 
foreign relations includes many activities in addition to 
diplomatic negotiation. We have vital interests in all 
parts of the world. We are engaged in a number of 
very large, difficult, and expensive programs calcu- 
lated to achieve foreign policy objectives. These pro- 
grams must be effectively organized and administered. 

“Second, the conduct of foreign relations is not only 
with individual nations but increasingly with groups of 
nations. Decisions on matters of foreign policy which 
ostensibly relate to one foreign nation cannot be made 
without considering their possible impact on other 
nations. Arrangements for such multilateral negotia- 
tion and cross-checking are essential. 

“Third, we increasingly find that there is no clear 
line of demarcation between foreign affairs and do- 
mestic affairs. Participation in decisions and actions 
affecting the foreign field is required of many individual 
citizens as well as many Executive departments and 
agencies heretofore concerned almost exclusively with 
The Department of State must be 
prepared to provide coordination for these new and un- 


domestic matters. 


accustomed activities. 

“Fourth, under our constitutional system, with its 
division of powers, the President has a large measure of 
But the 
The Senate 
has jurisdiction over confirmation of appointments and 
over the ratification of treaties. The Congress has 
responsibility in policy formulation, the appropriation 
of funds, the regulation of foreign commerce, the fixing 
of import duties, and the declaration of war. 


responsibility in the conduct of foreign affairs. 
responsibilities of Congress are also broad. 


In for- 
eign policy development and implementation we must 
have close coordination of the Executive and Legisla- 
tive branches. 

“These four fundamentals are important to every 
citizen, and particularly to leaders of thought in the 
new fields like Aeronautical Science. In proportion as 
we recognize them and use energy, skill, perseverance, 
science, and faith to solve the problems they raise, we 
will speed up progress toward international cooperation 
and world peace. 

“As I conclude, may I return to the thought with 
which I began—science is a wonderful and at the same 
time a fearful thing. As we, in the United States, join 
with other nations to put first things first and move 
urgently forward to build military power, let us never 
forget that there are international problems in this 
world which will remain when the threat of aggression 
is gone. The wonderful side of science will show itself 
full and complete when it can move on to help solve 
these postaggression problems. The end we must al- 
ways seek is life, liberty, and the pursuit of happiness 
for all men everywhere.” 
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Practical Aspects of 


Turbojets in Transport Aircraft 


R. T. HOLLAND* and E. L. AUYER! 


General Electric Company 


iw STUDYING THE OVERALL SUITABILITY of the turbine 
type engine for transport aircraft, it is well to evalu 
ate some important practical considerations. Oper 
ating temperatures, noise, durability, service experi 
ence, and operating techniques are in this category. 
An analysis of practical considerations indicates that 
the major problems of the turbojet type of turbine 
engine have been solved. However, practical operating 
techniques for turbojet transport aircraft can be es 
tablished only by the joint effort of operators, manufac 
turers, and Government 
operation. 


under conditions of actual 

Having been developed for military purposes, exist 
ing turbojets have been and are being operated at high 
power levels that are relatively near the maximum per 
missible limits for a large percentage of their total oper 
ating time. Consequently, a great amount of atten 
tion has been focused on the subject of durability 
This has resulted in rapid improvements in durability 
of the turbojet engine. However, severity of operation 
is a function of rate of accumulating engine time as well 
as operating power levels. Therefore, the high utiliza 
tion rates achieved in transport operation will acceler 
ate turbojet progress. 

Other papers, presented in the past, have given the 
results of service experience on turbojet engines, and it 
is beyond the scope of this paper to present later infor 
mation on service life. The service experience that 
has been obtained to date and the experience now being 
accumulated will be strong determining factors in the 
evaluation of turbine engines for transport aircraft. 

Consider how close to its maximum permissible 
limits the turbojet has been operated. For example, at 
cruise power, exhaust temperature and r.p.m.—th« 
significant life parameters for turbojets—have been 
within about 90 to 95 per cent of the maximum permis 
sible. Also, the time limit on the maximum permis 
sible temperature and r.p.m. has been as long as one 
half hour. Asa bench mark, bear in mind that b.m.e.p. 
an important parameter of the reciprocating engine 
is generally used in transport operation at less than 75 
per cent of the maximum permissible at equivalent op 
erating conditions. 


Furthermore, for the reciprocating 
engine, the ratio of operating b.m.e.p. to maximum 
b.m.e.p. remains essentially constant with altitude; 
the simple turbojet has been operated nearer its maxi 


Presented at the Flight Propulsion Session, Nineteenth An 
nual Meeting, I. A. S., New York, January 29-February 1, 1951 

* Application Engineer, Aircraft Gas Turbine Divisions. 

+ Air Design Engineer, Aircraft Gas Turbine Divisions. 
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mum temperature and r.p.m. as altitude is increased, 
To realize fully the long life potential of the turbojet, 
therefore, designers must consider the desirability of a 
greater margin between maximum and normal con- 
tinuous conditions. 

Since turbine inlet temperature is an important cri 
terion of severity of operation, a typical relationship is 
shown on Fig. 1. For the flight conditions given, it is 
seen that a 200°F. reduction in temperature produces 
a 12 per cent reduction in net thrust. This reduction is 
accompanied by about a 5 per cent reduction in r.p.m., 
so the 12 per cent thrust decrease is partially compen- 
sated by the less severe temperature-r.p.m. condition, 

The importance of temperature is apparent when its 


effect on material strength is examined. Fig. 2 shows 


the familiar stress-rupture curves for stainless-steel 
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materials used in the hot-gas parts of turbine engines. 
The absolute values that are shown do not represent 


any specific material. The slope of the curves, how- 
ever, is typical, and a great increase in hours to failure 
results from a relatively small decrease in temperature. 
These data are the result of laboratory pull tests on ma- 
terial, and no attempt is made to relate these data to 
the life of parts in actual operation; the logarithmic 
increase of the “hours to failure’’ is significant in itself. 
For instance, a tenfold increase in hours is obtained 
with a reduction of 100°F. material temperature. 

Selection of engine size is usually approached by ob- 
taining an engine that produces its minimum specific 
fuel consumption (s.f.c.) at the thrust that coincides 
with the most desirable cruising thrust requirements of 
the airplane in question. With existing turbojets this 
then produces rather long take-off distances, and the 
designer is then forced to seek higher thrusts for take- 
off in order to reduce the take-off distance. If this is 
achieved by going to a larger engine, range is usually 
reduced because most existing types of turbojets will 
then be operating at specific fuel consumptions sub- 
stantially above their minimum s.f.c. It is desirable, 
therefore, for designers to consider matching compres- 
sor and turbine components of the larger engine re- 
quired for take-off so as to favor low s.f.c. at the rela- 
tively low levels of output at the cruising condition. 
If this were ideally accomplished, the range reduction 
would only amount to the fuel weight equivalent of 
the weight increase due to the larger engine. Because 
of the reduced operating temperatures and r.p.m. for 
cruising, important gains in durability should result, 
and the larger engine would provide the desirable reli 
ability margin that has been characteristic of transport 
application. 

Various other methods of achieving take-off thrust 
have received wide attention; water injection, after- 
burning, and combinations of both have been consid- 
ered. These methods are appealing because of the 
large per cent augmentation that is obtainable for rela- 
tively small weight increases. Afterburning, if de- 
signed for take-off only, need not introduce losses when 
operating in the cruise condition. The augmentation 
required for take-off can be achieved with afterburning 
at the expense of added noise at take-off, higher tail- 
pipe temperatures, and a somewhat higher degree of 
complexity than is necessary with an unaugmented 
engine. 

It is apparent that the final selection between a larger 
engine (operating at low power for cruise) and an engine 
fitted with afterburner is a compromise between the 
increased weight—but better durability of the larger 
and the added noise, complexity, and weight 
due to the afterburner. 


engine 


With regard to weight, Fig. 3 indicates roughly the 
relationship between per cent weight increase due to 
augmentation versus per cent augmentation for an 
afterburner designed for take-off. These data reflect 
the use of rather low-pressure-ratio compressors and are 
not necessarily representative of the effect upon high- 
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pressure-ratio machines. Fluid injection is not repre- 
sented here, although it would find its application in the 
low augmentation percentages. 

These weights include weight of afterburner, pumps, 
valves, controls, and hardware that are attributable to 
the afterburner part of the engine; fuel is not included. 
Since there is a fixed weight increase due to afterburner 
parts, this curve would not go to the origin but would 
level off at about the 8 per cent weight figure. 

If it is assumed that a 25 per cent larger engine would 
produce 25 per cent more thrust, it is seen that this 25 
per cent thrust incréase could be achieved on a smaller 
engine by afterburning with only a 14 per cent increase 
in weight. Without considering fuel consumed during 
take-off or tankage space, it may be said that for this 
difference between 14 per cent and 25 per cent the 
greater noise, complexity, and higher tailpipe tempera- 
tures of the afterburning engine must be accepted; a 
compromise is desirable. 

An additional avenue is open to the designer in ap- 
plying engines to a specific airplane. Total take-off 
thrust required can be obtained with any combination 
of numbers of engines. Although, for transport air- 
craft, four engines appear to be the optimum number for 
reliability and symmetry, there is indication that a 
larger number of engines could be considered. In 
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effect, this is the use of an additional ‘‘booster’’ unit for 
take-off and certain critical régimes. This introduces 
shutting down and relighting engines in flight. The re- 
lighting and restarting characteristics of existing turbo- 
jets are such as to provide flexibility of operation at 
most optimum conditions, and engines can be shut down 
to provide this flexibility. Relighting has become an 
accomplished fact for altitudes considerably above any 
altitudes contemplated for transport aircraft. 

Control systems for turbojets have progressed to the 
point where a high degree of reliability without com- 


plexity has been obtained, and they are entirely ade. 
quate for transport operations. Coupled with a high 
degree of refinement, existing turbojet controls, as ap- 
plied to the simple cycle engine, produce excellent sta. 
bility and compensation under all flight conditions 
Fig. 4 shows the acceleration time for the simple turbo. 
jet equipped with hydraulic controls that fully protect 
the engine and permit accelerations without overtem. 
perature or overspeed. The time required to recover 
r.p.m. on existing turbojets is considerably longer than 
has been the practice in transport operations. With 
a two-position nozzle, these times could be reduced by 
one-third. It should be noted that in actual operation, 
with a fixed nozzle, the thrust recovery rate is higher 
than that indicated by the r.p.m. increase. This is be- 
cause an increased exhaust gas temperature is encoun- 
tered during acceleration. In fact, certain control 
schedules provide a thrust overshoot that is not usually 
factored into performance calculations but has been a 
source of reassurance to pilots. 

Fig. 5 is a time history for a typical deceleration and 
acceleration characteristic of the simple turbojet with 
fixed nozzle. These curves, of course, do not reflect the 
result of engine characteristics upon the airplane, and 
there is increasing evidence that the actual effect on the 
airplane is related to pilot techniques. 

Maintenance characteristics of turbojets are becom- 
ing more clearly defined, and Fig. 6 indicates the man- 
hour requirements for a typical nacelle-type installa- 
tion. With the nacelle in the condition shown in the 
small diagrams, the preflight and postflight inspections 
require about '/; man-hour per engine; intermediate 
inspections require about '/. man-hour per engine; re- 
moval from the nacelle requires 3 man-hours; and with 
the engine removed, as required for a major inspection, 
about 22 man-hours are required for such inspection. 
Reinstallation of the engine requires approximately 4 
man-hours including check-out. As crews become 
trained and installations become more refined, fast 
turn-arounds are indicated. 

Fig. 7 shows the typical replacement times for various 
parts of the turbojet engine. These figures are based on 
the assumption that the engine has been removed from 
the nacelle. 

With the high utilization rate anticipated in transport 
operation, overhaul becomes an important part of direct 
operating costs. Therefore, a number of studies have 
been made in an attempt to define the elements of costs 
that go into overhaul. A major element, of course, is 
the man-hour requirement for overhaul. Some esti- 
mates indicate 500 hours; others are below 200 hours. 
The best estimate for the General Electric TG190 ap- 
pears to be between 280 and 300 man-hours. Overhaul, 
as used here, is defined as the uncrating; disassembly of 
the engine and accessories; preliminary inspection of 
parts; cleaning, plating, and painting; detailed parts 
inspection; rotor balancing; test and assembly of ac- 
cessories; reassembly of engine; engine testing; and 
preparation for shipment. The cost of parts replace- 
ment, of course, is a function of service life, and, as 
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TURBOJETS IN TRANSPORT AIRCRAFT 35 


mentioned before, this subject is covered in the technical 
literature. 

Variation between engines is a vital concern of the 
engine quality control people and has some bearing on 
operational factors. On large samples, the variation 
experienced is of a random type due to’some extent to 
Fig. 8 
shows the type of variation that would be expected on a 


the requirement for parts interchangeability. 
statistical basis. Data for this curve was obtained on 
engines that were not selectively assembled; selective 
assembly could reduce variation with some expense. 

Since its inception, the noise problem associated with 
turbojets has received considerable attention from the 
public, as well as from industry. Noise control at test 
facilities has shown some excellent results, but noise 
control on an installation appears to be impractical. 
Since absolute measurements are always subjected to 
question because of variation in methods of measure- 
ment and interpretation, as well as variations between 
individuals concerning discomfort encountered, it is 
well to compare a known familiar noise with the new 
unknown noise. 

The public is generally familiar with the noise level 
associated with conventional aircraft as the aircraft 
passes overhead. Therefore, noise measurements on 
the ground were made as a piston-engined aircraft 
passed overhead and also as a turbojet airplane passed 
overhead. Identical methods and measuring equip- 
ment were used for both tests, and both types of aircraft 
were operated at normal cruise power settings. The 
results, as shown on Fig. 9, indicate that noise levels 
for the turbojet were actually much lower than the 
In addition, the 
ground observer is subjected to the turbojet noise for 


noise levels of the piston aircraft. 


only 20 sec., while the piston aircraft noise persisted 
above background level for 70 sec.; in both cases, the 
aircraft were flown directly overhead at an altitude of 
1,000 ft. The same pattern existed for the test made at 
5,000 ft. 

Measurements made about the aircraft while run- 
ning engines on the ground indicate a significant dif- 
ference in the shape of the sound pattern. The piston 
aircraft produces maximum intensity in the plane of the 
propeller, while the turbojet produces maximum in- 
tensity at 45° from the centerline of the jet wake for 
distances less than 400 ft. from the airplane. The 
angular location of maximum intensity increases as the 
distance from the airplane is increased; measurements 
made directly aft of the engine were surprisingly low. 
These results tend to confirm theory that the sound 
waves are refracted away from the centerline of the jet 
wake because of the temperature gradient across the 
wake. 

Parking and taxiing procedures, therefore, may be 
different from those used for conventional airplanes, but 
it is felt that the noise level will have no adverse effect 
upon the acceptance by the public of the turbojet 
transport. 

A review of the practical aspects of turbojets for 
transport aircraft indicates that the technical problems 
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are well in hand and that extensive service experience 
has been, and will continue to be, accumulated by the 
military services on this type of turbine engine. It is 
now necessary to arrive at practical solutions to the 
operational problems that are purported to exist. These 
operational problems can be evaluated and methods 
arrived at only by an actual operation with participa- 
tion by transport operators, manufacturers, and Gov- 
ernment. The simple turbojet of today is entirely ade- 
quate for such a testing and evaluation program. 

It is important that the rich experience the operators 
have had in evaluating aircraft and power plants be 
brought into the high-speed transport picture as soon 
as possible. National regulatory.authorities by their 
own participation would be assisted in their formulation 
of new regulations for turbine aircraft. The experience 
so gained would certainly accelerate the refinement of 
advanced turbojets now under development for the 
military services. The combined results will ensure a 
maximum gain to the future of military and civil air 
transportation in the United States by moving more 
tonnage faster with fewer aircraft. 
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Grover Loening, winner of the 1950 
Wright Brothers Memorial Trophy. 


To those of us who were privileged to know Wilbur 
and Orville Wright personally and who were lucky 
enough to be associated with them, their striking per 
sonal attributes share an equal place with their achieve 
ments in the art, science, and practice of inventing and 
flying the first successful airplane. 

Their realism, fearlessness, and practical engineering 
approach to the problems they were going to solve wer« 
qualities that were accompanied by a search for truth, 
application of truth, and the practice of unusual mental 
honesty—qualities that are all too rare today, particu 
larly in the highest quarters of our confused civilization 
In these qualities, the brothers were much alike 
outstanding and inspiring. In other ways they differed 
from each other. Wilbur had a practical, realistic, and 
business-like approach. Orville was more the engineer, 
scientist, and the idealist. To these characteristics 
must be added the patient persistence that they both 
had. Asaresult, the world was given in these two men 
an example to follow and look up to on the highest pin 
nacles of fine character. 

We honor this day as the anniversary of flight, but 
in this propaganda-ridden era of half-truths, twisted 
truths, and garbled misrepresentations on so large a 
scale, what a welcome breath of fresh air there is in the 
contemplation of the simple, direct, and honest purpos« 
of the lives of these two men! 

Fortunately for us there are requirements for aviators 
which, in themselves, tend to breed similar character 
istics. An aviator, alone in the far reaches of the sky, 
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is master of his own destiny more completely than in 
almost any other human activity, and to him the 
recognition of truth and its practice is essential to his 
life. So he soon learns that he better have it. He also 
carries with him a grave responsibility of having in his 
hands the destiny of many others were he to mishandle 
the mechanism that has been entrusted to him. 
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The aviation business 40 years ago was so small that 
the total personnel engaged in aircraft manufacturing 
did not number much over 300 people in this country 
Today, we have well over 300,000 directly in the air- 
craft and engine factories and as many more in allied 
lines of supply; of course, at our peak of production in 
1944, there were several millions. Naturally, when we 
get to such a size, we lose perspective that we can regain 
only by halting for a moment in our breathless pace 
to appraise truthfully our deficiencies and then see 
where the future is likely to lead us. 

The original Wright plane that went into production 

the Model B—had a high speed of 42 m.p.h., carried 
two people, and had little over 2 hours’ gasoline supply 
and a service ceiling at full load of about 8,000 ft. 
Also, it landed at about 29 m.p.h. and could be almost 
dived at the landing spot because the head resistance 
was so high that little speed was picked up. Today, 
40 years later, we have a high speed 15 times as great 
(600 m.p.h.), ceilings of 50,000 ft., enormous gas 
and this is a big but 
three or four times as much. 


capacity, but landing speed of 

In this higher landing speed may be found our first 
failure to improve the airplane through these many 
years. Asa result of this failure, we have saddled the 
aviation business, both civil and military, with the im- 
practical real-estate-expense burden of huge airports, 
with constantly present hazard on landing, increasing 
headaches on stacked-up traffic, and discouraging limt- 
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From an address at the Aero Club 

of Washington’s Wright Day Din- 

ner, December 16, 1950, at which 

time Mr. Loening received the 

Wright Brothers Memorial Trophy 
for 1950. 


tations on wide personal use of aircraft as evidenced by 
the decline in private flying. 

In that first early generation that I witnessed, history 
shows how slow and stupid we were in failing to take up 
more quickly and eagerly the tractor propeller type, 
the simpler and faster monoplane, all-metal construc- 
tion, amphibians, wheel brakes, variable-pitch pro- 
pellers, wing landing flaps, and closed cockpits. All of 
these features were being presented for years and yet 
lew were interested. 

In this second generation, from 1930 to 1950, we have 
been equally blind and stubborn in not vigorously 
taking up air-cargo development (even with Berlin and 
Korea to jolt us); in not pushing the helicopter and its 
“convertible’’ version not only for war but for short 
haulin commerce: in not realizing the new implications 
in jet-engine seaplanes when ski-equipped; in not 
developing control forces other than by movable flaps; 
in not providing gust-load alleviation both for the 
safety of the airplane’s hard-strained structure and the 
comfort of the airsick passenger; in not developing 
various devices, including induced airflow, to slow the 
lastest plane way down for landing; and in not provid- 
ing simple crashproof protection in cabins for personnel. 
Also, how slow we have been to realize that its out- 
rageous noise makes the airplane anything but a good 
neighbor! 

In research we have done well, opening up many new 
paths, although too many are for war only and cannot 
be disclosed. 

However, summing up, the 1970 airplane may look 
like this. It may cruise at 1,200-1,500 m.p.h.; may 
beexternally much quieter; may land almost vertically ; 
may be built largely of titanium; may have an auxiliary 
engine for taxiing; may have its controls effected by 
airflow (rather than flaps, because of the slow speed 
tequirement); may have a landing gear suitable for 
either land, water, or snow; may have variable sweep- 
back; may incorporate gust-alleviation structure and 
seat springs to take the heavy air bumps at high speeds; 
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The Trophy, displayed by John Victory, Chairman, 


Wright Brothers Memorial Trophy Committee. 


may have fewer instruments for the pilot and many more 
automatic operations; and, above all, may be fireproof 
in crashes. 

This means Europe in 3 hours, California in 2 hours, 
and Florida in 45 min. and also means landings on much 
smaller areas, even roofs, and in far greater numbers. 
Weather as a hindrance will have disappeared, just as 
high wind today has no effect on operation and yet 
caused flying to be called off in 1910. 

To accomplish these results, however, and to keep 
ahead of the rest of the world, we must give utmost 
encouragement to the young engineer with new ideas 
and recognize that old men and reactionaries are also 
present in aviation and are a greater drag than in other 
fields because air progress moves so fast. We must 
also preserve competition, particularly in research; in 
fact we must demand it, otherwise talent will wither 
under the too authoritative eye of the commanding 
officer. Above all, we must not draft promising tech- 
nicians and take them away from that essential life 
stream of technical production to be killed in a front 
line because technical production to protect them 
failed. 

In 1928, the air lines of the United States carried 
only 48,000 passengers. In 1949, they carried 16,000,- 
000. In 1970, they will carry an enormous traffic— 
particularly if we can solve this landing problem. On 
the shorter distances between great cities, the present 
use of schedules will probably be superseded by a 
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Colorado University’s 
Steam-Jet-Powered 
Supersonic Wind Tunnel 


| RECENT MASTERS’ THESES in Aeronautical 
Engineering at the University of Colorado describe 
the design, construction, and calibration of a continu 
ous flow steam-jet-powered supersonic wind tunnel of 
approximately 4 sq.in. test-section area. The work 
was directed by Prof. K. D. Wood, Head of the De 
partment of Aeronautical Engineering, with the advice 
and assistance of Dr. H. W. Sibert and Prof. Franklin 
P. Durham. The theses are by William H. Shutts, 
now at San Diego State College, and Claude E. Wad 
dell, now with the Aerodynamics Group, San Diego 
Division, Consolidated Vultee Aircraft Corporation. 

The wind tunnel was built in order to provide a 
supersonic testing facility for student laboratory work 
and classroom demonstrations. The general arrange 
ment was at least partly inspired by the N.A.C.A. 
Langley Field demonstration connected with the 
N.A.C.A.-University Conference of several years ago 
The selection of power plant and most other details 
were dictated largely by local needs and availability of 
services and materials. The use of a steam-jet exhauster 
for power was suggested by Walter R. Woodward, of 
the Bell Aircraft Corporation. An investigation of the 
local conditions in Boulder, Colo., revealed that the 
University’s steam heating plant was used to capacity 
only a small per cent of the time and that large amounts 
of steam could be available at small expense at prac 
tically all times except cold winter mornings. Econ- 
omy Was a major consideration, since the funds were 
supplied from an aeronautical equipment fund at this 
state university. A special study was made of costs, 
particularly with a view to the possibility of participat 
ing in Federal aeronautical research appropriations 
such as the so-called “Unitary Wind-Tunnel Plan” 
involving somewhat larger funds, larger tunnel test 
section, and more accurate test data. 


A schematic diagram of the wind tunnel as designed 
by W. H. Shutts and constructed and tested by C. E£, 
Waddell is shown in Fig. 1. Provision was made for 
later installation of a drier using ‘“‘Sovabead”’ dessicant 
and steam regeneration. To the surprise of the in- 
vestigators it was found that satisfactory schlieren 
photographs could be obtained in a tunnel of this size 
without drying the air, partly, perhaps, because the 
Colorado air is normally unusually dry. The authors 
are not familiar with any other supersonic wind tunnels 
that can operate without the use of a drier, but it is 
expected that even in Colorado a drier would normally 
be necessary in a larger size tunnel. 


It is shown in Fig. | that the air passes first through 
some damping screens, through a contraction section 
(which could be shortened to good advantage), then 
through the supersonic nozzle and test section (loca- 
tions + and 5), through a transition section and diffuser 
(sections 6 and 7), and thence to the intake of a Schutte- 
Koerting No. 8S3 steam-jet exhauster, such as is nor- 
mally used for operating condensers in steam power 
plants. The mixture of steam and air is exhausted 
through the wall and through an outdoor muffler at the 
roof level of the building. The resulting noise level 
on nearby streets is only slightly greater than that due 
to steam exhaust from other engineering equipment. 
The noise level in the laboratory is high during the 
starting period but becomes considerably quieter after 
supersonic speeds have been reached, because the noise 
from the jet exhauster is not transmitted upstream 
through the intake at supersonic speeds. 


A major feature of the tunnel design is the provision 
for quick change of nozzles and models. A number of 
different tests and demonstrations can be made in one 


50-min. period. Observations are made optically and 
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Fic. 1. Schematic diagram of the supersonic wind tunnel. 
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Fic. 2. Overall view of the supersonic wind tunnel showing the Fic. 4. Test-section assembly unit. 
carriage supporting the schlieren optical system. 


Fic. 5. Photograph showing the interior arrangement of the 


Fic. 3. Rear view of tunnel showing the diffuser and the steam- test-section assembly. 
jet exhauster. 


irom manometer pressures, no balance system having 
been provided as yet. 

An overall view of the supersonic wind tunnel show- 
ing the carriage supporting the schlieren optical system 
isseen in Fig. 2. The light source of the optical system 
is a General Electric A-H6 Lamp rated about 1,000 
watts and water-cooled. The schlieren system uses 6- 
in. diameter mirrors of 72-in. focal length ground to a 
surface accuracy of 1/10 wave length of sodium light. 
A system of plane mirrors is used to project the schlieren 


image either into a camera or onto a screen that can be 
observed by a group of as many as 30 students or vis- 
itors. Fig. 3 is a rear view of the tunnel showing the Fic. 6. Flow past a single wedge, MM = 2.02 
diffuser and the steam-jet exhauster. Fig. 4 is one of 
the test-section assembly units with connections to 
manometers for measuring the upper wall-surface pres- 
sures. The sides of the unit, including the area near 
the throat of the nozzle, are made of ordinary plate 
glass. Sealing between the glass and the maple nozzles 
is by rubber tape. Although the assembly shown in 
Fig. 4 does not have a model mounted in the test sec- 
tion, various models have been mounted and tested. 
Fig. 5 shows the interior arrangement of the test- 
section assembly, including the manometer connections 
and two adjusting nuts located, respectively, at the 
throat and test section to compensate for boundary- 


layer development. 


(Continued on page 108) Fic. 7. Flow past a cone, AJ = 2.1. 
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Interaction Curves for the Critical Loads on Continuous Beam-Columns 


EARL ROTTMAYER* 
United States Naval Postgraduate School 


SUMMARY 


Interaction curves have been prepared for the buckling load 


on continuous beam-columns for fundamental case 


With the aid of these curves it is possible to solve many tediou 


three 


design problems by a simple and quick procedure. Some typica 
design problems are discussed and illustrated by numerical « 


amples. This same method could be extended to other cases of 


interest to the designer 


INTRODUCTION 


- THE ANALYSIS OF CONTINUOUS BEAM-COLUMNS 
many questions arise concerning the buckling loads 
It must be established, for instance, that the buckling 
load has not been exceeded when calculating the un 
known support moments, since the calculations ar 
of such a nature as to yield finite moments even after 
the critical loads have been exceeded. The margin o 
safety with respect to various combinations of axial 
loads may be desired. In the initial design stages the 
MuMimMum moments of inertia to preclude buckling ma 
be wanted. 

All of these problems may be solved by standard 
methods. The 


tedious and sometimes involve several trial solutions 


calculations, however, are usually 
These difficulties are a serious handicap to the de 
signer. 

The use of interaction curves offers the designer 
convenient approach to these problems. Once th: 
interaction and 
problems can be solved in a simple manner in very 
little time. 
are discussed and illustrated by numerical exampk 
in the latter part of this paper. 


curves are available, these similar 


Several applications to design problems 


Interaction curves have been prepared for thre« 
fundamental cases; they appear as Figs. 1, 2, and 
ach case consisted of two spans. It was assumed that 
in each span the axial load and the bending stiffness wer« 
constant. The three cases are distinguished by their 
end conditions; these are: both ends pinned, one end 
pinned the other end fixed, and both ends fixed. 

These three cases are, in themselves, of direct prac 
tical interest. They may also be used to determin 
limiting values for cases with other boundary condi 
tions. Where interpolation of this nature is not suffi 
ciently accurate, interaction curves could be prepared 
for the particular case in question. 


DETERMINATION OF THE INTERACTION CURVES 


The basic theory used to obtain the interaction curves 
is that given in reference 1, and the nomenclature 


* Assistant Professor of Aeronautical Engineering. 
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is also the same except as noted in the text. The three 
inoment equation for continuous beam-columns may 


be written 


L 
+ 2M Bi + 2M 4.2 Bs + 
I. 
a loading terms (1) 


lhe solution to a problem in general consists of soly 


ing a system of equations of the form of Eq. (1 These 
may be written 
where M, are the unknown support moments; k 


are the transverse loading terms; c,; are functions of 


L, it, 1, and P; and n is the number of unknown mo 
ments. 


The critical loads are those that make the unknown 
support moments in the above equation infinite. A 


that moments be 
is that the determinant of the c’s vanish. 


necessary condition these infinite 
Since the 
c's are a function of the axial loads, then so is the mag 
nitude of the determinant. 
loads that make the 


but only the smallest of these sets is of physical in 


There are many 


sets ol 
determinant of the c’s vanish, 
terest. There is also the possibility that the numer 
ator will be zero at the same loads that the denominator 
is zero. ‘This indeterminate form may mathematically 


yield finite moments but must be dismissed because 
the numerator depends upon the transverse loading 
terms. This implies a delicate balance of the transverst 
Chere 
fore, the physically critical condition is that which first 


inakes the determinant of the c’s vanish. 


loads which cannot be achieved in practice. 


Applying this criterion to the three cases investigated 
(see Figs. 1, 2, and 3), the critical conditions were found 
to be: 


Case 1.—-Both ends pinned: 
py (a b) Be 
Case 2. —One end pinned the other end fixed: 


By (a 3b 
Case 3. 30th ends fixed: 


6,= —(a/b) 0 3c 


In Eqs. (8a)—(3c), 
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The subscripts designate the span. 

The important variable in the above equations is 
L/j. In this paper it was more convenient to use the 
square of this quantity and to represent it by K. There- 


fore, 
(L/7)? = PL?/EI = K (4) 


The interaction curves consist of a plot of A, vs. Ke 
as determined by Eq. (3). In order to solve these 
equations, it was first found convenient to plot 6 and 6 
against A. Then, for Case 2 and a particular value 
of a/b, A, was assumed and £, taken from the curve. 
The required value of 6 was calculated by means of Eq. 
(3b), and Ay was taken from the curve. Using K, as the 
ordinate and A, as the abscissa, a point on the inter- 
action curve was established. This was repeated until 
sufficient points were obtained to define the curve. 
The final results are shown as Figs. 1, 2, and 3. It 
should be noted that in Fig. 2 the parameter a/b varies 
from 0 to ©, while in Figs. 1 and 38 the range is from | to 
©. In the latter two cases, it is only necessary to in- 
terchange the two spans to complete the range because 
the end conditions are the same. 


APPLICATIONS 


If the structure and loads are known, the margin of 
safety is found in exactly the same manner that aero- 
nautical engineers usually find the margin of safety from 
interaction curves. It is only necessary to calculate the 
quantities A, and A, and to indicate this point on the 
proper curve. This point represents the applied loads. 
A point on the proper interaction curve represents the 
allowable loads. The relationship between these two 
points determines the margin of safety. 

It should be emphasized that only the problem of 
stability has been considered, and, consequently, the 
margin of safety is with respect to the buckling loads 
only. Although interaction curves are ordinarily used 
to predict failure of the material, the curves presented 
The 


prediction of failure due to excessive stress is an en- 


herein should not be interpreted in this manner. 


tirely distinct problem from the one under discussion. 


If only the axial loads and the spans are known and 
if it is desired to find the minimum bending stiffnesses 
to preclude buckling, the problem is not unique. A re- 
lationship exists between the bending stiffnesses, and a 
unique solution may be found for a particular ratio of 
stiffnesses in the following way: If the axial loads are 
continuously increased while their ratio is kept con- 
stant, then the plot of A, vs. A» will be a straight line 
passing through the origin. It will have a slope, m, of 


m = K,/Ke = (1/ra) (b/a) (5) 
P./P,. 


the proper interaction curve 


where r = The intersection of this line with 
i.e., corresponding to the 


a/b assumed—is the required solution. 
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If everything is known except one of the bending 
stiffnesses, the problem is unique and may be found by 
the following procedure: Repeat the process described 
in the previous paragraph for several values of b. This 
will define a curve that will give solutions for this 
range of b. The intersection of this curve with the 


= 
| 
| 
= 
a) 
|| 
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line A; = constant or Ay = constant, whichever the 


case may be, is the required solution. 


EXAMPLES 


Each of the problems discussed above will be illus 
trated by a numerical example. The end conditions 
are assumed to be those of Case 2 for all problems. A 
part of Fig. 2 has been replotted as Fig. 4 to aid the 
explanation. 


Problem 1 


Given 
P, = 3,000 lbs. P, = 3,200 lbs. 
L, = 50 am. = 50 an. 
EI, = 7 X 10° Ib.in.sq. EI, = 14 X 10° lb.in.sq 


Find the margin of safety. 
The quantities required to enter the curve are 


— 172 
= 32,000(50)*/7 X 10° = 10.7 


Ke, = 3,200(50)?/14 XK 10° = 5.7 


The point corresponding to the applied loads is labeled 
A in Fig. 4. The margin of safety depends upon the 
manner in which the axial loads increase. If the ratio 
of the loads is constant, then the point B, on the a/b = 
1/2 curve, represents the allowable loads. In this in 
stance the margin of safety is 


M.S. = (8.4/5.7) — 1 = +0.47 


If P, remains constant while P2 increases, then the point 
C represents the allowable loads, and the corresponding 
margin of safety is 


M.S. = (19.5/5.7) — 1 = +2.42 


MARCH, 19351 


Problem 2 
Given 


P, = 2,000 lbs. P, 10,000 Ibs. 
L = 50 in. Ls = 50 in, 


Find the minimum bending stiffnesses to 
buckling. 


preclude 


Two of the ratios required for the calculations are 


a= L./Ll,=1, r= P2/P, = 5 
If it is assumed that b = 2,thena/b = 1/2. From Eq. 
(5) the slope is 
m = (1/5) (2) = 2/5 


The solution for this particular ratio of bending stiff- 
nesses corresponds to point D in Fig. 4. The desired 
minimum bending stiffnesses are 


2,000(50)2 
= = 5.9 X 10° Ib.in.sq. 
S.4 
10,000( 50)? 
EI, = = 11.8 X 10° lb.in.sq. 


21.2 


Problem 3 


Given 
P, = 2,000 lbs. P, = 10,000 lbs. 
L; = 50 ani. Le = in. 
EI, = 9 X 10° Ib.in.sq 


Find the minimum value of EJ, to preclude buckling. 
In this instance the slope is equal to (1/5) (b/a). The 
slopes are tabulated below for several values of a/b. 


ab 1/2 l 2 
1/5 1/10 


m 


The possible solutions for this range of a,/b are repre 
sented by the curve DEF in Fig. 4. The value of A; 
required is 


= 10,000(50)?/9 10° = 27.8 


The solution is represented by point G. This cor 
responds to an a/b of 1.6 and a A, of 3.4. Therefore, 
the minimum bending stiffness required to prevent 
buckling is 


2,000(50)? 


Ei, = = 14.7 X 10° Ib.in.sq. 


3. 
REFERENCE 


1 Niles and Newell, Airplane Structures, 3rd Ed., Vol. II, 
p. 105; John Wiley & Sons, Inc., New York, 1943. 


—— 


AERONAUTICAL ENGINEERING REVIEW—MARCH, 1951 43 


A 
@ 
clude 
» are 
Preprints of Nineteenth Annual Meeting Papers Currently Available 
Eq 
(All produced in accordance with new format except those marked with an asterisk) 
stiff. 
eSired 
Member Nonmember Member Nonmember 
Price Price Price Price 
337 Problems of Standardizing Electronic 322 Exploratory Wind-Tunnel Investigation 
Equipment for Aijircraft-—-Charles R of Wings and Bodies at M = 6.9— 
Banks $0.35 $0.75 Charles H. McLellan. $0.50 $0.85 
336 Some Meteorological Problems Indicated 321 Similarity Laws for Slender Bodies of 
for Jet Transport Operation at 40,000 evolution in Hypersonic Flows— 
Feet—H. T. Harrison. 0.35 0.75 Stanford E. Neice and Dorris M. Ehret. 0.35 0.75 
335 Recent !nvestigation of Temperature Re 320 The Effect of Changes in Altitude on the 
covery and Heat Transmission on Cones ontrolled Behavior of a Gas-Turbine 
and Cylinders in Axial Flow in the Engine—S. C. Himmel and Richard P. 
NOL Aeroballistics Wind Tunnel Krebs. 0.50 0.85 
G. R. Eber. 0.50 0.85 
319 Desirable Longitudinal Flying Qualities 
334 = Interrelationship Between Boundary Layer for Helicopters and Means to Achieve 
and Base Pressure—H. H. Kurzweg 0.50 0.85 Then—F. Gustshon. 0.50 0.85 
333. An Investigation of a Rotor Blade Ther — 
mal Ice Prevention System for the H-5 318 
Helicopter—E. F. Katzenberger 0.50 0.85 aracteristics 
Gaugh and Joseph K. Slap. 0.65 1.00 
332 Dynamic Effects in Rotor Blade Bending 
A. #4. Flax and L. Goland 0.65 1.00 317 Investigation of Flight Flutter Testing 
19 ag Techniques—Martin D. Schwartz and 
5: 331 General Aspects of Cabin Pressuriza Donald L. Wrisley. 0.50 0.85 
Th tion—R. W. Rumme! 0.35 0.75 316 D M 
istance easuring tquipment for the 
330 Some of Terminal Area—Joseph Lyman and 
a/b tural Studies 3 
Bisplinghoff 0.50 0.85 George B. Litchford. 0.50 0.85 
c 315 Fatigue Problems in Transport Aircraft 
329 Summary of Recent Experimental Investi 
gations in the NOL Hyperballistics W. T. Shuler. 0.50 0.85 
Wind Tunnel—Peter P. Wegener 0.50 0.85 314 Comparative Significance of Transport 
328* A Limiting Case for Missile Rolling Mo- Safety Statistics—Rudo!f Modley. 0.35 0.75 
ments—Ernest W/. Graham 0.35 0.75 313 The Lift Distribution on Low Aspect 
epre 327 Some Special Aspects of Air Transport Ratio Wings at Subsonic Speeds—H 
f K Safety—C. Christenson 0.35 0.75 R. Lawrence. 0.50 0.85 
326* A Theory of the Direct and Inverse Prob 312 Practical Aspects of Turbojets in Trans- 
lems of Compressible Flow Past Cas port Aircraft—R. T. Holland and E. L 
cade of ny “on Chung Auyer 0.35 0.75 
Hua W A. 9.35 0.75 
311 Damping in Pitch of Bodies of Revolution 
325 Packaging of Airborne Electronic Equip- at Supersonic Speeds—C. B. Smith and 
ment—Orville M. Dunning 0.35 0.75 Beverly J. Beane 0.50 0.85 
cor 324 An !mpulse-Momentum Method for Cal 310 On the Stability of Two Dimensional 
f culating Landing-Gear Impact — Laminar Jet Flow of Gas—S. I. Pai. 0.65 1.00 
ore, ical Land 
0.50 0.85 309 Frequency Allocation for Aviation Elec- 
vent tronics—Edwin Lee White. 0.35 0.75 
323 Theoretical Investigation of Severa! Types 
of Single-Degree-of-Freedom Flutter— 308 Allowable Compressive Stresses in Air- 
Harry L. Runyan, Herbert J. Cunning craft Structures—B. E. Gatewood and 
ham, and Charles E. Watkins 9.50 0.85 E. L. Williams 0.50 0.85 
II, 
Preprints should be ordered by number from: 
Preprint Department, Institute of the Aeronautical Sciences 
2 East 64th Street, New York 21, N.Y. 


7 


AERONAUTICAL ENGINE] RING REVIEW 


DOUGLAS GLOBEMASTER II 


MARC 


1951 


| ae 
| 
4 
| 
4 
q 
rs 
a 
WORLD 
FIGHTE 


AERONAUTICAL ENGINEERING REVIEW—MARCH, 1951 


A FLEET OF C-124s COULD AIRLIFT AN ENTIRE 
INFANTRY DIVISION AND ALL ITS EQUIPMENT 


Quickly the giant Globemaster II brakes to a stop. Its clamshell doors 
fold back. Down comes the self-contained ramp. And seconds later 
battle-ready troops are pouring out of her monstrous belly. Nearby 
other C-124s unload such divisional equipment as M-24 tanks, 155 mm. 
Long Toms, bulldozers, trucks and scrapers. 

A fleet of these new Douglas transports could airlift all the personnel 
and equipment of an entire 16,000-man airborne division from Boston, 
Mass., to Brest, France, in a single flight! 

Designed to meet the vital need for aircraft to support global oper- 
ations, the C-124 has been ordered in quantity by the armed forces. 
Already a certain number are in active service. 

Over five years of careful planning and development work by Douglas 
and the military have made possible this revolutionary airplane. Such 
pioneering is typical of Douglas engineers, who are today turning their 
attention to advance-type combat planes with jet, rocket and turbo-prop 
propulsion. Douglas Aircraft Company, Inc. 


Skilled engineers and technicians find Douglas a good place to work! 


on DOUG. 


WORLD'S LARGEST BUILDER OF AIRCRAFT FOR 30 YEARS * MILITARY AND COMMERCIAL TRANSPORTS 
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FOR THE “SCORPION”... 


Far deadlier than its namesake, this Northrop-built F-89 Scorpion 
is one of the newer weapons of the U. S. Air Force. An all-weather 


interceptor, it features spectacular speed and phenomenal rate of climb. 


Behind the Scorpion’s lightning-fast striking power is another 
development involving one of the most versatile of metals—stainless 
steel. Notice the jumbo-size tail pipes. Made of heat-resistant stainless 
steel, they house afterburner units which furnish the Scorpion’s 
added sting. Operating at blistering high temperatures, these units 
provide additional thrust for brief intervals to the F-89’s tremen- 
dously powerful twin jet engines. 


Here, and in many other present-day aircraft applications, high 
temperatures, rust, corrosion, deadweight and extreme cold find 
their match in modern stainless steels. And Republic—world’s leader 
in the production of alloy and stainless steels—offers you the 
immediate services of its extensive metallurgical, machining and 
technical staffs on any problem involving stainless steels. Naturally, 
there is no cost or obligation. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


REPUBLIC 


STEEL 


@® 


ENDURO) STAINIESS) STEEL 


Other Republic Products include Carbon and Alloy Steels—Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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FOR SURFACE INSPECTION 


A PRODUCTION INSPECTION TOOL 
— DOES THE JOB OF COSTLY IN- 
SPECTION DEVICES IN LESS TIME. 


Slow costly method of 
Surface Inspection 


The MAGNIVISION Way 
FAST — EFFICIENT — ACCURATE 


yor" pa 


Surface inspection of machined parts is 
only one of the many and varied uses for 
MAGNIVISION in your shop. 

The use of MAGNIVISION will give im- 
proved vision to all your workers and 
they will find many uses for it. They will 
use it more and more for fine detail and 
accurate work and it will increase pro- 
duction, improve efficiency and decrease 
work fatigue caused by improper light- 
ing. 

WRITE TO DEP’T AR FOR COMPLETE INFORMATION 


ENGINEERING DEVELOPMENTS INC. 
Portsmouth, Newport, Rhode Island 


Aerodynamics (2) 
BOUNDARY LAYER 


Stability of the Supersonic Laminar Layer with a Preggyr¢ 
Gradient. Lester Lees. , Princeton University, Aeronautic; 
Engineering Laboratory, Report No. 167, November 20. | 


950 
39 pp., illus. 11 references 


Calculation of the approximate critical Reynolds Number 
(stability limit) for the boundary layer on insulated supersoni 
symmetric circular-are airfoils at M = 1.5, 2.0,and 3.0. Velocity 


and temperature distributions are computed by the Dorodnitzyy 
Pohlhausen method based on the von K4rm4n integra! equation 
Discussion: Some Experiments on the Interaction of Shock 
Waves with Boundary Layers on a Flat Plate, by F. W. Barry, 
A. H. Shapiro, and E. P. Neumann. Lester Lees, H. W. Liep 
mann, S. Dhawan, and W. A. Loeb. Journal of Applied M, 
chanics, Vol. 17, No. 4, December, 1950, pp. 461, 462, 9 
references 
The Boundary-Layer and Stalling Characteristics of the NACA 
64-010 Airfoil Section. Robert F. Peterson. U.S., N.A.CA 
Technical Note No. 2235, November, 1950 16 pp., illus 
4 references 
Laminar Mixing of a Compressible Fluid. Dean R. Chapman 
U.S., N.A.C.A., Report No. 958, 1950. 7 pp., illu 
ences. U.S. Govt. Printing Office, Washington. $0.15 
A method is developed for calculating the velocity profiles jy 
the mixing layer for a fluid with a Prandtl Number of unity, At 
Mach Numbers of 0, 1,2 


9 refer 


, 3, and 5, velocity profiles are computed 
for both a linear and a 0.76-power variation of viscosity with 
absolute temperature 
Wind-Tunnel Tests for Temperature Recovery Factors at 
Supersonic Velocities. W. fF. Hilton. Journal of the A: 
cal Sciences, Vol. 18, No 
t references 


ronauh 


2, February, 1951, pp. 97-100, illus 


A study of the temperature attained by an unheated body 
moving at supersonic speeds. The rise in temperature is due to 
skin friction and adiabatic compression. Temperatures wer 
measured on the surface of a tangential ogive attached to a 
cylinder of 4-in. diameter at Mach Numbers of 1.73 and 2.00 


rhe model was made of Lucite 


CONTROL SURFACES 


A Comparison of the Lateral Controllability with Flap and 
Plug Ailerons on a Sweptback-Wing Model Having Full-Span 
Flaps. Powell M. Lovell, J1 U.S., N.A.C.A., Technical Not 
Vo. 2247, December, 1950. 22 pp., illus 10 reference 

A free-flight investigation to compare the dynamic lateral con 
trol characteristics on a model with 88° sweptback wing, an 
aspect ratio of 3.0, and a taper ratio of 0.5, at a Cy, range from 
1.0 to stall 

Hermes V Improvements; Introduction of Double-Slotted 
Flap to Increase Take-Off and Landing Weight. § F/igh/, Vol. 58, 
No, 2184, November 30, 1950, p 504, illus. 

Readers’ Forum: A Simple Graphical Solution of the Duhamel 
Integral. KE. V. Laitone and J. T. Ahlin. Journal of the Aer 
nautical Sciences, Vol. 18, No. 2, February, 1951, pp. 142, 148, 
illus. 2 references 


FLUID MECHANICS & AERODYNAMIC THEORY 


An Analysis of the Applicability of the Hypersonic Similarity 
Law to the Study of Flow About Bodies of Revolution at Zero 
Angles of Attack. Dorris M. Ehret, Vernon J. Rossow, and 
Victor I. Stevens U.S., N.A.C.A., Technical Note No. 2250, 
December, 1950. 27 pp., illus. 6 references 

Pressure distributions computed by the method of character 
istics for ogive cylinders for Mach Numbers and fineness ratios 
(both ranging from 1.5-12) were compared at zero angle ol 
attack. The limits of Mach Number and fineness ratio for which 
the hypersonic similarity law holds were determined. Results 
indicate that the hypersonic similarity law applies over a widet 
range of Mach Numbers and fineness ratios than can be expected 
from the assumptions made in the derivation of the law 

On Non-Steady Motion of Slender Bodies. John W. Miles 
The Aeronautical Quarterly, Vol. 2, Part 3, November, 1950), pp 
183-194, illus. 9 references. A solution is obtained for un 
steady supersonic flow over very slender bodies of revolution and 
over wings. 
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Manifold Pressure 
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Temperature 
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Fuel Flow Totalizing Systems 
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Warning Units 
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Accelerometers 
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Magnetic Compasses 
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The Correction of Wind Tunnel Nozzles for Two-Dimensional, 
Supersonic Flow. R. W. Meyer and M. Holt. The Aero 
nautical Quarterly, Vol, 2, Part 3, November, 1950, pp. 195 208, 
lus. Greferences 

Phe flow in the wind tunnel is assumed to be two-dimensional 
isentropic, irrotational, steady flow of a perfect gas. The cor 
rections for the nozzle are expressed in terms of the values on the 
ivis Of the characteristic coordinates of the field of flow in the un 
corrected nozzle 

Supersonic Flow Around Circular Cones at Angles of Attack 
Antonio Ferri U.S., N.A.C.A., Technical Note No. 2236 
November, 1950.) 30 pp., illus. 7 references 

Measurements of Diffraction of Shock Waves and Resulting 
Loading of Structures. Walker Bleakney, D. R. White, and 
W. C. Griffith. Journal of Applied Mechanics, Vol. 17, No. 4, 
December, 1950, pp. 439-445, illus } references 

Explanation of experimental methods of studying diffraction 
phenomena. Waves of large amplitude are generated in shock 
tubes. Interferograms are made both in the still air and in the 
disturbed flow, and contours of fringe shifts are plotted, Thi 
principal forces can be measured as a function of time, and the 
loading can be determined 

Discussion: Some Experiments on the Interaction of Shock 
Waves with Boundary Layers on a Flat Plate, by F. W. Barry, 
A. H. Shapiro, and E. P. Neumann. Lester Lees, H. W. Liep 
mann, S. Dhawan, and W. A. Loeb. Journal of Applied Me 
chanics, Vol. 17, No. 4, December, 1950, pp. 461,462. 2 reference 

Erratum: Transonic Potential Flow of a Compressible Fluid 
W. R. Sears. Journal of Applied Physics, Vol. 21, No. 12, 
December, 1950, p. 1840 

A change in Y. HL. Kuo’s analysis of the stability of mixed 
potential flow, which was reported in the original paper, change 
some of the conclusions originally given by W. R. Sears 

Theoretical Investigation of Transonic Similarity for Bodies of 
Revolution. W. Perl and Milton M. Klein 
echnical Note No, 2239, December, 1950. 32 pp., illus. 10 
references 

Phe solution for compressible flow past slender bodies of revolu 
tion is obtained by an iteration process and analyzed with respect 
to transonic similarity. The results are in approximate agre« 
ment with those of von Karman in the region of the flow field not 
too close to the body, but, in the region of the body, ; 
imilarity law is obtained. This new law appears to be applicabk 
only to extremely slender bodies of revolution 

Calculation of Compressible Potential Flow past Slender 
Bodies of Revolution by an Integral Method. Milton M. Klein 
and W. Perl U.S., N.A.C.A., Technical Note No. 2245, 
December, 1950.) 54 pp., illus. 13 references. 

On a Source-Sink Method for the Solution of the Prandtl 
Busemann Iteration Equations in Two-Dimensional Com 
pressible Flow. Keith C. Harder and EK. B. Klunker.  U/.S., 

V.A.C.A., Technical Note No. 2253, December, 1950 10 pp 
4 references 

Laminar Mixing of a Compressible Fluid. Dean R. Chapman 
UwS., N.A.C.A., Report No. 958, 1950. 7 pp., illus. 9 refer 
ences. U.S. Govt. Printing Office, Washington. $0.15 

A method is developed for calculating the velocity profiles in 
the mixing layer for a fluid with a Prandtl Number of unity. At 
Mach Numbers of 0, 1, 2, 3, and 5, velocity profiles are computed 


new 


for both a linear and a 0.76-power variation of viscosity with ab 
solute temperature 

A Comparison of Theory and Experiment for High-Speed Free- 
Molecule Flow. Jackson R. Stalder, Glen Goodwin, and Marcu 
Creager U.S., N.A.C.A., Technical Note No. 2244, 
December, 1950. 68 pp., illus. 19 references 

A comparison of free-molecule flow theory with results of wind 
tunnel tests on a transverse circular cylinder of O.0031-in. di 
ameter to determine the drag and temperature-rise character 
istics. The model was constructed of butt-welded iron and con 
stantan wires. Test conditions corresponded to a Mach Number 
range of 0.55-2.75 and Reynolds Number range of 0.005-0.90 

A Simple Interferometric Test for Conical Flow. J. H. Giese, 
F, D. Bennett, and V. E. Bergdolt. Journal of Applied Physics 
Vol. 21, No. 12, December, 1950, pp. 1226-1231, illus. 8 refer 
ences. Development of a test for conicity based directly on 
interferometer fringe shifts. The test is applied to data obtained 
from conical regions in flows about bodies in free flight. 

One-Dimensional Flows of an Imperfect Diatomic Gas. 
A. J. Eggers, Jr. U.S., N.A.C.A., Report No. 959, 1950 
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pp., illus. 21 references 
ington, BOW 
Vibrational Relaxation Times in Gases. Wayland 


Journal of A pplied Physics, Vol. 21, No. 12, December 


U.S. Govt. Printing Office, Wash 


Coriffith 


, 1950, pp 
1319-1825, illus. 13 references 
Investigation of the relaxation times of gases by the steady 


flow method, The velocity distribution is calculated by South 
well’s relaxation method The thermodynamics appropriate to 
the experiments is briefly reviewed, and the kinetic proc 
volved are explained from the physical standpoint 

The Virtual Mass of a Sphere Entering Water Vertically, 
Albert May and Jean C. Woodhull. Journal of Applied Physi 
Vol. 21, No. 12, December, 1950, pp. 1285-1289, illu refer. 


CS in 


5 refer 


Calculation of the virtual mass of spheres for the vertical entry 
of the spheres into water during that phase-that immediately 
follows the actual entry (an air-filled cavity is attached to th 
sphere ) 

Shadowgrams of Spherical Missiles Entering Water at Super- 
sonic Speeds. J. H. McMillen, R. L. Kramer, and ID. FE. All 
mand, Journal of Applied Physics, Vol, 21, No. 12, December, 
1950, pp. 1341, 1342, illus 

The Force Acting on a Body Moving Uniformly Through a Gas 
Containing Sound Waves. R. N. Nabarro. Philosophical 
Vagasine, Vol, 41 (7th Series), No, 324, December, 1950, pp 
1270-1280, illus 

An evaluation of the factors affecting the retarding force on a 
body traveling through a gas containing an isotropic distribution 
of sound waves 


7 reference 


The retarding force is proportional to the area 
of the body, the energy density of the sound, and its velocity 

On Some Special Problems in Linearized Axially Symmetric 
Flow. Bertrand des Clers and Chieh-Chien Chang Journal 
f the Aeronautical Sciences, Vol. 18, No. 2, February, 1951, pp 
127-138, illus 7 references 

Readers’ Forum: Aerodynamics of Blasts. L. Ting and H. F 
Ludloff. Journal of the Acronautical Sciences, Vol. 18, No. 2 
February, 1951, pp. 148, 144, illus 


INTERNAL FLOW 


Analysis of the Effects of Design Pressure Ratio per Stage 
and Off-Design Efficiency on the Operating Range of Multistage 
Axial-Flow Compressors. Melvyn Savage and Willard R. West 
phal U.S., N.A.C.A., Technical Note No. 2248, December, 
1950. 38 pp., illus. 4 references 

Application of Radial-Equilibrium Condition to Axial-Flow 
Compressor and Turbine Design. Chung-Hua Wu and Lincoln 
Wolfenstein. U.S., N.A.C.A., Report No. 955, 1950. 30 pp 
illus. 12 reference: U.S. Govt. Printing Office, Washington 
$O.25 

Compressibility Correction for Turning Angles of Axial-Flow 
Inlet Guide Vanes. Seymour Licblein and Donald M. Sander 
cock U.S., N.A.C.A., Technical Note No. 2215, December, 
1950. $l pp., illus. 9 references 

Characteristics of Irrotational Flow Through Axially Sym- 
metric Orifices. Hunter Rouse and Abdel-Hadi Abul-Fetouh 
Journal of Applied Mechanics, Vol. 17, No. 4, December, 1950, 
pp. 421-426, illus. 15 references. Numerical determination 
of the flow characteristics by the relaxation method Phe 
problem was investigated with an electrical-analogy technique 
ind the Southwell process of relaxation 

Investigation of the Flow Through a Single-Stage Two- 
Dimensional Nozzle in the Langley 11-Inch Hypersonic Tunnel. 
Charles H. McLellan, Thomas W. Williams, and Ivan E. Beck 
with U.S., N.A.C.A., Technical Note No. 2223, December, 
1950. 380 pp., illus. 1 reference 

Analytical Investigation of Turbulent Flow in Smooth Tubes 
with Heat Transfer with Variable Fluid Properties for Prandtl 
Number of 1. Robert G. Deissler. U.S., N.A.C.A., Technical 
Vote No. 2242, December, 1950. 39 pp., illus. 11 reference: 
Equations that are applicable to both the addition and the ex 
traction of heat are derived for the prediction of the radial di 
turbances of velocity and temperature 

Laws of Flow in Rough Pipes. J. Nikuradse. ( Verein 
leutscher Ingenieure, Forschungsheft Nr. 361, Beilage zu Forschung 
if dem Gebiete des Ingenieurwesens, Edition B, Vol. 4, July 
August, 1933). U.S., N.A.C.A., Technical Memorandum No 
1292, November, 1950. 62 pp., illus. 28 references. 

Experiments on the turbulent flow of water in pipes of 25-100 
mm. in diameter, 1,800-7,050 mm. in length, and of various ce 
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grees of roughness. Flow velocity varied from R = 10‘ to 
R = 10°. The flow laws of velocity distribution and flow re 
sistance were determined as a function of R and the relative 
roughness. 


Momentum and Mass Transfer in Coaxial Gas Jets. Walton 
Forstall, Jr., and Ascher H. Shapiro. Journal of Applied 
Mechanics, Vol. 17, No. 4, December, 1950, pp. 399-408, illus 
89 references. 

The mixing at constant pressure of a circular jet with an an 
nular coaxial stream was studied for conditions of nearly com 
mon density and temperature, but differing initial velocities 
By using 10 per cent by volume of helium as a tracer in the inne 
stream, the mixing region was mapped with respect to both ma 
terial and momentum transfer. An extensive bibliography 
covers the most important analytical and experimental work r¢ 
lated to the fields of mixing and jets. 

Temperature Distribution in a Steady, Laminar, Preheated 
Air Jet. Chia-Shun Yih. Journal of Applied Mechanics, Vol 
17, No. 4, December, 1950, pp. 381, 382. 2 references. Exact 
solution for the temperature distribution for the two-dimensional 
and axially symmetric cases. 

The Diffusion of a Hot Air Jet in Air in Motion. II—The 
Flow Field in the Transition Zone. W. Szablewski. (GD¢( 
2460, September, 1946.) U.S., N.A.C.A., Technical Memora» 
dum No. 1288, December, 1950. 92 pp., illus. 9 references 

Investigation with an Interferometer of the Turbulent Mixing 
of a Free Supersonic Jet. Paul B. Gooderum, George P. Wood 
and Maurice J. Brevoort. U.S., N.A.C.A., Report No. 963, 
1950. 16pp.,illus. 10 references. U.S. Govt. Printing Office, 
Washington. $0.20. 

Investigation of a Systematic Group of NACA 1-Series Cowlings 
with and Without Spinners. Mark R. Nichols and Arvid | 
Keith, Jr. U.S., N.A.C.A., Report No. 950, 1949. 100 pp., 
illus. 7 references. U.S. Govt. Printing Office, Washington 
$0.55. 

Studies in the Langley propeller-research tunnel of cowling 
spinner combinations based on the N.A.C.A. 1-series nose inlets 
to obtain systematic design data for one family of approximately 
ellipsoidal spinners. 


PARASITIC COMPONENTS & INTERFERENCE 


Theoretical and Practical Data on Aerodynamic Drag. Sig 
hard F. Hoerner. U.S., Central Air Documents Office (Arn 
Navy-Air Force), Report No. F-T R-1196-IA (ATI No. 31168 
August, 1950. 67 pp., illus. 44 references. 

A study of the interference drag of bodies attached to wall 
resulting from protrusions attached to three-dimensional bodies 
induced interference drag on wings, and drag caused by the join 
ing of wing and tail surfaces to the fuselage. 

Remarks on Low-Aspect-Ratio Configurations in Supersonic 
Flow. P. A. Lagerstrom and M. E. Graham. Journal of t/ 
Aeronautical Sciences, Vol. 18, No. 2, February, 1951, pp. 91-96 
illus. 10 references. 

Simple low-aspect-ratio configurations are examined to obtair 
a qualitative understanding of wing-fuselage interference and 
afterbody effect of a missile; nonlinear and viscous effects ar 
neglected. 

Readers’ Forum: On Supersonic Wing-Body Center of Pres- 
sure. G. K. Morikawa and T. F. Coleman. Journal of t/ 
Aeronautical Sciences, Vol. 18, No. 2, February, 1951, p. 140 
illus. 2 references. 

Readers’ Forum: Base Pressures at Supersonic Speeds. 
J. Leith Potter. Journal of the Aeronautical Sciences, Vol. 18 
No. 2, February, 1951, pp. 141, 142, illus. 4 references. 


PERFORMANCE 


The Estimation of Range of Jet-Propelled Aircraft. H. Pear 
son. The Aeronautical Quarterly, Vol. 2, Part 3 
1950, pp. 167-182, illus. 

Simple method of estimating the maximum range of a jet air 
craft under specific engine conditions applied to an aircraft of 
known characteristics. The engine factors involved in the esti 
mation of aircraft range are reviewed. 

Flight Characteristics at High Mach Numbers. V. Outman 
and G. S. Graff. SAE Journal, Vol. 51, No. 12, December, 
1950, pp. 56-58, illus. (Excerpts from a paper.) 


November 
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Flight on Asymmetric Engine Power. I. E. Wright. 4j; 
craft Engineering, Vol. 22, No. 262, December, 1950, pp. 359- 
355, 374, illus. 5 references. 

Flight in a multiengined aircraft when one or more engines has 
failed or stopped on a particular wing. The danger: involved 
under such flying conditions are explained; the methods of over. 
coming these dangers are evaluated and compared. Efficient 
handling of the aircraft in conditions of asymmetric power de. 
pends directly on the skill and knowledge of the pilot in flying 
and landing the aircraft. 

A Method of Calculating the Landing Flare Path of an Air- 
plane. Robert D. Fusfeld. Aeronautical Engineering Revie 
Vol. 10, No. 2, February, 1951, pp. 25-30, illus. 3 references 

The landing flare path is calculated by reducing the problem 
to that of a point mass moving in a plane with two degrees of 
freedom under the action of known forces. Formulas are derived 
for three types of motion in pitch. 


STABILITY & CONTROL 


Prediction of the Effects of Propeller Operation on the Static 
Longitudinal Stability of Single-Engine Tractor Monoplanes 
with Flaps Retracted. Joseph Weil and William C. Sleeman, Jr 
U.S., N.A.C.A., Report No. 941, 1949. 20 pp., illus. 14 
references. A method of computing power-on pitching moments 
based on power-off (propeller-off or windmilling) pitching 
moment and lift data from wind-tunnel tests. 

Addendum to Report 1.18 on the Complex-Frequency Method 
of Stability Analysis. B. E. Swire. Australia, Department of 
Supply, Aeronautical Research Laboratories, Report No. I.18 
Addendum, July, 1950. 9 pp., illus. 

Corrections to the original report. A better design is sug 
gested for the automatic-control instrument for pilotless aircraft 
which was originally reported 

Readers’ Forum: Airplane Pitching Moment of Inertia. 
Innes Bouton. Journal of the Aeronautical Sciences, Vol. 18, No 
2, February, 1951, pp. 140,141. 3 references. 


THERMOAERODYNAMICS 


Calculation of Thermal Stresses in a Wedge-Shaped Wing. 
George H. Eisenhardt and Warren M. Rohsenow. Journal of 
the Aeronautical Sciences, Vol. 18, No. 2, February, 1951, pp 
115-1238, illus. 2 references. 

Derivation of procedure for computing the thermal stresses of 
a solid symmetric double-wedge steel wing at an altitude of 
50,000 ft., at a Mach Number of 1.4, and with a temperature 
distribution of 531.6°F. absolute. The wedge is subjected to 
uniform acceleration at a rate of one Mach Number per 30 sec 
at M = 1.4-6.0. Thermal stresses are calculated on the wing at 
M = 6.0 and on the wing root, which is solidly built into the 
fuselage. 

Wind-Tunnel Tests for Temperature Recovery Factors at 
Supersonic Velocities. W.F. Hilton. Journal of the Aeronaut 
cal Sciences, Vol. 18, No. 2, February, 1951, pp. 97-100, illus 
4 references 

A study of the temperature attained by an unheated body 
moving at supersonic speeds. The rise in temperature is due to 
skin friction and adiabatic compression. Temperatures wert 
measured on the surface of a tangential ogive attached to a 
cylinder of 4-in. diameter at Mach Numbers of 1.73 and 2.00 
The model was made of Lucite 


WINGS & AIRFOILS 


Remarks on Low-Aspect-Ratio Configurations in Supersonic 
Flow. P. A. Lagerstrom and M. E. Graham. Journal of the 
Aeronautical Sciences, Vol. 18, No. 2, February, 1951, pp. 91-6, 
100, illus. 10 references. 

Simple low-aspect-ratio configurations are examined to obtain 
a qualitative understanding of wing-fuselage interference and 
afterbody effect of a missile; nonlinear and viscous effects aré 
neglected. 

Formulas for Source, Doublet, and Vortex Distributions in 
Supersonic Wing Theory. Harvard Lomax, Max A. Heaslet, 
and Franklyn B. Fuller. U.S., N.A.C.A., Technical Note No 
2252, December, 1950. 35 pp., illus. 7 references. 

A review of the formulas in linearized wing theory. The 
source, doublet, and vortex distributions are related to the pres- 
sure and to the vertical induced velocity in the plane of the wing. 
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It is shown that the use of the complex variable can often case 
the calculation of the integrals. 

The Effect of End Plates on Swept Wings at Low Speed. 
John M. Riebe and James M. Watson 
Technical Note No. 2229, November, 1950. 60° pp., illu 
references 

Conical Flow Methods Applied to Uniformly Loaded Wings 
in Subsonic Flow. Seymour Lampert. Journal of the Acro 
nautical Sciences, Vol. 18, No.2, February, 1951, pp. 107-114,138 
illus. 5references 

Calculation of the twist and camber of lifting surfaces of zero 
thickness. Conical flow solutions of Laplace's equation are used 
to obtain the pressure distributions of uniformly loaded lifting 
surfaces at subsonic speeds 

The Minimum Drag of Thin Wings in Frictionless Flow. 
Robert T. Jones. Journal of the Acronautical Sciences, Vol. 18, 
No. 2, February, 1951, pp. 75-81, illus. 5 references 

Derivation of the conditions for minimum pressure drag on 
thin airfoils. The analysis is based on superimposing the di 
turbances in forward and reversed motion and is applicable only 
to flows with small disturbances. The analysis holds for steady 
and unsteady motion and subsonic or supersonic speeds 

Three-Dimensional, Unsteady-Lift Problems in High-Speed 
Flight Basic Concepts. Harvard Lomax, Max A. Heaslet, and 
Franklyn B. Fuller U.S., N.A.C.A Z Technical Note No. 2256, 
December, 1950. 39 pp., illus. 12 references. 

The build-up of lift on two- and three-dimensional wings at 
high speeds is investigated as a boundary-value problem for th« 
classical wave equation. The application of Kirchoff's formula 
reduces the problem to a study of sources and doublets 

The Spanwise Distribution of Lift for Minimum Induced Drag 
of Wings Having a Given Lift and a Given Bending Moment. 
Robert T. Jones U.S., N.A.C.A., Technical Note No. 2249, 
December, 1950. 14 pp., illus. 4 references. 
the induced drag of wings in subsonic flow 

Effects of Mach Number up to 0.34 and Reynolds Number 
up to 8 X 10° on the Maximum Lift Coefficient of a Wing of 
NACA 66-Series Airfoil Sections. G. Chester Furlong and 
James E. Fitzpatrick U.S., N.A.C.A., Technical Note N 
2251, December, 1950. 48 pp., illus. 15 references 

The wing was tested in the Langley 19-ft. wind tunnel at two 
pressures. Mach Number range was from 0.10 to 0.34 and 0.07 
to 0.26; the corresponding Reynolds Numbers ranged from 1.3¢ 
to 4.66 X 10° and from 2.20 to 8.00 10°. Chordwise pressurt 
distributions were measured on the model with full-span and 
partial-span flaps deflected at 60° and without flaps 

The Boundary-Layer and Stalling Characteristics of the NACA 
64-010 Airfoil Section. Robert F. Peterson N:A.C.A 
Technical Note No. 2235, November, 1950. 16° pp., illu 
references. 

Effects of Modifications to the Leading-Edge Region on the 
Stalling Characteristics ye the NACA 63,-012 Airfoil Section. 
John A Kelly. l Technical Note No. 222 
November, 1950. 22 pp., 


Evaluation of 


5 references 

Readers’ Forum: On Supersonic Wing-Body Center of Pres- 
sure. G. kK. Morikawa and T. F. Coleman. Journa/ } 
Aeronautical Sciences, Vol. 18, No. 2, February, 1951, p. 140 
illus. 2 references 

Delta Wing. Robert McLarren. Acro Digest, Vol. 61, 
12, December, 1950, pp. 93-105, illus. 28 references. Review 
of the theory of the delta wing; the performance of delta-wing 
research aircraft 


Transportation (41) 


Towards Slower and Safer Flying, Improved .Take-Off and 
Landing, and Cheaper Airports. Frederick Handley Pag: 
Royal Aeronautical Society, Journal, Vol. 54, No. 480, December, 
1950, pp. 721-739, illus. 8 references. 

Increases in aircraft speeds have increased take-off and land 
ing runs that have made longer runways necessary and hav: 
raised airport operating costs. Suggestions to designers for r¢ 
ducing these disadvantages include high-life devices (boundary 
layer control), improved undercarriage design, and reduction of 
minimum flying speeds. 

Air Traffic Forecasting for the New York-New Jersey Port 
District. I. Alex L. Hart. Journal of Air Law and Commerce, 
Vol. 17, No. 4, Autumn, 1950, pp. 379-399. Adapted from the 
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report, ‘Air Traftic Forecast, 1950-1980, New York-New Jersey 
Port District,” prepared for the Port of New York Authority 

Wanted: Aircraft Loading Positions. Richard E. Stockwel 
lviation Age, Vol. 14, No. 6, December, 1950, pp. 20, 21, illus 

The problems involved in airport landing space are disc ussed 
on the basis that airport ramp congestion will increase with th, 
inauguration of navigation aids to all-weather flying. 

Air Coach. Hugh Harvey. Shell Aviation News, No. 149 
November, 1950, pp. 14-17, illus. The history of air coach 
service in the U.S.; problems of equipment, routes, and pas 
senger reaction, 

The ‘Air Coach’’ Experiment and National Air Transport 
Policy. II. Harold A. Jones and Frederick Davis. Journg 
of Air Law & Commerce, Vol. 17, No. 4, Autumn, 1950, pp. 418 
135. 16 references 


Identification of Air Mail Subsidy and Its Effect on Airline 


Communities. Edward is Sweeney. Journal of Air Law & 
Commerce, Vol. 17, No. 4, Autumn, 1950, pp. 459-468. 2 refer 
ences 


Operational Requirements; Automatic Reservations Equip- 
ment. Aeronautical Radio, Inc., 1949. 7 pp 

United States Overseas Air Cargo Services. IX. N. \\ 
Kendall. Air Transportation, Vol. 17, No 
pp. 10, 382-84 

Major Airlines Profit; Non-Scheds Show Loss ATB Analysis 
Reveals. Canadian Aviation, Vol. 23, No. 12, December, 1950, 
pp. 22, 24, 52. Analysis of the economic situation of Canadian 
civil aviation for 1950. 


6, December, 1950, 


Airplane Design & Description (10) 


Towards Slower and Safer Flying, Improved Take-Off and 
Landing, and Cheaper Airports. Frederick Handley Pag 
Royal Aeronautical Society, Journal, Vol. 54, No. 480, December, 
1950, pp. 721-739, illus. & references. 

Increases in aircraft speed have increased take-off and landing 
runs that have made longer runways necessary and have raised 
airport Operating costs. Suggestions to designers for reducing 
these disadvantages include high-lift devices (boundary-layer 
control), improved undercarriage design, and reduction of 
minimum flying speeds 

Aircraft Should Fit Airports. Alan Hepburn. Aircraft, Vol 
29, No. 2, November, 1950, pp. 30, 52, illus. Designers and 
manufacturers should standardize their aircraft so that existing 
or planned airport facilities would fit all types of planes in a 
particular class 

Utility-Command Craft for Army. Aviation Week, Vol. 53, 
No. 24, December 11, 1950, pp. 30, 31, illus. Proposal for a twin 
engined transport aircraft for Army personnel transport and 
courier work which would be used in conjunction with the Ci 
L-19 

A 70-Passenger Suction Wing? T. S. Keebk | t, 
Vol. 29, No. 2, November, 1950, pp. 26, 27, 42, illus. Results of 
tests with a Griffith GLAS II suction wing indicate the useful 
of this wing in the development of a 70-passenger flying 
uircraft 


AIRPLANE DESCRIPTIONS 


Airspeed Ambassador. V —-Wing Centre-Section and Outer- 
Plane Tooling and Assembly. Aircraft Production, Vol. 12, No 
146, December, 1950, pp. 351-354, illus 

Anderson-Greenwood AG-14 Single-Engined Pusher-Type 
Personal Airplane. Ben Anderson and Marvin Greenwood 
leronautical Engineering Review, Vol. 10, No. 2, February, 1951, 
pp. 31-86, illus. 8references. Engine installation. 

Anderson-Greenwood AG-14 Single-Engined Pusher-Type 
Personal Airplane. Leighton Collins. Air Facts, Vol. 13, No 
12, December, 1950, pp. 24-27, 30-32, 37-43, illus. 

Avro Ashton Four-Engined Turbojet High-Altitude Research 
Airplane, England. The Acroplane, Vol. 79, No. 2052, November 
17, 1950, pp. 422-428, illus., cutaway drawing. Flight, Vol. 58, 
No. 2185, December 7, 1950, pp. 524-530, illus., cutaway draw 
Ings. 

Chrislea Skyjeep 4-Place Single-Engined General Purpose 
Airplane, England. Derek D. Dempster. The Aeroplane, 
Vol. 79, No. 2057, December 22, 1950, pp. 572-574, illus. 

de Havilland D.H. 115 All-Purpose Single-Engined Turbojet 
Trainer, England. The Acroplane, Vol. 79, No. 2054, December 
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Photograph of J33-A-33 turbojet engine shows 
Thermoflex* Blankets with RF-300 Felt cov- 
ering the entire exhaust system and after- 
burner, including the hot combustion section. 


New type J-M THERMOFLEX BLANKET 


insulates world’s first production jet with afterburner 


SuteLpinc the entire afterburner and exhaust 
assembly on the Air Force’s new J33-A-33 turbo- 
jet engine for the Lockheed F-94 All-Weather 
Fighter required an insulation that could with- 
stand not only terrific temperatures, but high 
frequency vibration as well. 


To meet these specifications, Johns-Manville 
has developed the Thermoflex RF-300 Felt—a 
homogeneous refractory fibre that provides ex- 
ceptional thermal efficiency, greater flexibility 
and a 25% saving in weight over previous 
insulation blanket fillers. 

Air Materiel Command flame tests show this 
new felt has excellent stability at 2000F. Its in- 
sulating efficiency is such that a 12” thick blanket 
produces a 1500° temperature drop between the 
hot face and the cold side of the screen when 
the hot face is in the range of 1900-2000F. And 
it so effectively dampens high-frequency vibra- 


Johns-Manville 


tion that thermocouple leads, as well as fuel, air, 
igniter and hydraulic lines can be mounted di- 
rectly on the blanket, utilizing smaller, lighter 
clips than previously required. 


Thermoflex Blankets are fabricated with the 
RF-300 Felt sealed between sheets of corrosion- 
resistant Inconel or stainless steel, edge-folded 
and seam- or spot-welded as required. They are 
custom-made for insulating entire powerplant 
assemblies such as aviation gas turbines and ex- 
haust systems and to insulate, protect and fire- 
proof heating systems, fluid storage tanks, air- 
conditioning systems, thermal de-icing ducts, 
etc. Special preformed shapes are also available 
to fit the intricate surfaces involved in many air- 
craft and powerplant applications. 


For the full story on Thermoflex Blankets and 
RF-300 Felt, write for Brochure AV-1A. Address 
Johns-Manville, Box 290, New York 16, N. Y. 


*Reg. U. S. Pat. Off. 
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1, 1950, pp. 485-490, illus., cutaway drawings. de Havilland 
Gazette, No. 59, October, 1950, pp. 4-7, illus. 

Douglas Super DC-3 Twin-Engined Transport. Stanley H 
Evans. Aircraft Engineering, Vol. 22, No. 262, December, 1950 
pp. 356-360, illus. 

Fairchild T-31 Single-Engined Basic Trainer (Aviation Design 
Progress). Randolph Hawthorne. Aviation Age, Vol. 14, No 
6, December, 1950, pp. 22, 23, illus., cutaway drawings. 

Grumman FOF Turbojet Naval Fighter. Aero Digest, Vol 
61, No. 6, December, 1950, pp. 24—27, 62, 64, 66, 67, illus 

Helioplane 2 Personal Airplane. Zhe Aeroplane, Vol 
No. 2054, December 1, 1950, pp. 478, 479, illus. 

Lockheed F-90 Twin-Engined Turbojet Penetration Fighter. 
David A. Anderton. Aviation Week, Vol. 53, No. 26, December 
25, 1950, pp. 27-29, illus. 

Texas A. & M. Agricultural Airplane. 
53, No. 25, December 18, 1950, p. 32, illus. 

Vickers-Armstrongs Viscount 4-Engined Turboprop Transport, 
England. Engineering Journal, Vol. 33, No. 12, December 
1950, pp. 1063-1066, illus. The Vickers-Armstrongs plant 
Weybridge, Surrey; design and performance details of the Vi 
count. 


Aviation Week, Vol 


COCKPIT & CONTROL CABIN 


A Backward-Facing Seat Investigation; A Report on Studies 
by the Air Transport Command, Traffic Division, U.S.A.F. 
Aircraft Engineering, Vol. 22, No. 262, December, 1950, pp 372 
373. lreference. 

Escape Equipment on High Speed Aircraft. The Engin 
Vol. 190, No. 4951, December 15, 1950, pp. 599, 600, illus. De 
velopment of the ejection seat by Martin-Baker Aircraft Co 
Ltd. 


CONTROL SYSTEMS 


The All-Movable Horizontal Tail. Harry N. Perl. Soari) 
Vol. 14, No. 5-6, May-June, 1950, pp. 12, 13, illus. 4 reference 

Development of the all-movable horizontal tail; improv 
ments suggested by test results; its advantages for light air 
craft. This type of control surface is at present used on the 
Thorp Sky Skooter airplane and the Nelson Hummingbird 
powered sailplane. 

Wings in the Air. Acro Digest, Vol. 61, No. 6, December 
1950, pp. 42, 90, 91, illus. The power-operated irreversible co1 
trol system on the North American F-86. 


LANDING GEAR 


British Messier Undercarriage Development. The Acropla» 
Vol. 79, No. 2056, December 15, 1950, pp. 550, 551, illus. Photo 
graphs of production activities in the Messier shops at the Roto 
Ltd., factories. 


WING GROUP 


The Design Approximation of Skin Thickness from Stiffness 
Criteria. A.H. Hall. Royal Aeronautical Society, Journal, Vo 
54, No. 480, December, 1950, pp. 741-752, illus. 2 referenc« 

A general approach to the problem of estimating wing thick 
ness from preliminary design data is indicated in a manner th 
allows for easy calculation. Only symmetric sections are co 
sidered although the procedure can be extended to cover camber 
sections. 


Airports (39) 


Simulation As a Means for Analyzing Airport Capacities and 
Methods of Airport Surface Control. S.M. Berkowitz. Frank 
lin Institute, Laboratories for Research and Development, Fir 
Report No. F-2164-4, August 15,1950. 59 pp., illus., fold chart 
14 references. 

Two simulation methods of quantitatively determining rel 
tionships between the variables in airport traffic control 
described. One simulator uses prepared film transparenci 
with distance-time programs and handles possible ground 
problems in terms of time and distance. The other simulator is 
a slide rule capable of handling the time projection of the dis 
tance-time program. The physical concept of what is going on 
in each time block is not apparant when the slide rule is used 


Both methods are applied to a hypothetical ground control 
problem at LaGuardia Airport. 

The Air Carrier’s View of Airport Facilities. Chas. E, Hane. 
line. Airports & Air Transportation, Vol. 5, No. 85, November 
1950, pp. 124-125, 128, illus. Factors that influence airport 
service facilities; present flight handling procedures and sug. 
gested improvements. 

The Way Out of Approach Light Gloom? F. Lee Moore. 
Aviation Week, Vol. 53, No. 24, December 11, 1950, pp. 46, 47, 
19-52, illus. Details of the Centerline lighting approach system, 


Aviation Medicine (19) 


Visual Deficiency and Flying Experiment Following Flight 
Training. David Bakan and E. S. Ewart. U.S., Civil Aero. 
nautics Administration, Division of Research, Report No. 94 
November, 1950. 41 pp. 3 references. 

A study on the relationship between visual ability and flight 
performance to give information on (1) the amount of flying done 
by visual normals and by visual defectives after completion of 
flight training and (2) the experience of both groups with acci- 
dents and hazardous situations. The results of questionnaires 
sent to pilots are analyzed 

Psychological Studies of Advanced Naval Air Training: Analy- 
sis of Flight Performance Ratings (Psychological Evaluation of 
Training Devices). W.R. Mahler and G. K. Bennett. (The 
Psychological Corporation U.S., Office of Naval Research, 
Special Devices Center, Technical Report No. SDC 999-1-2, 
September 1, 1950. 43 pp., illus. 8 references. 

Psychological Studies of Advanced Naval Air Training: Evalu- 
ation of Operational Flight Trainers (Psychological Evaluation of 
Training Devices). W. R. Mahler and G. K. Bennett. (The 
Psychological Corporation U.S., Office of Naval Research, 
Special Devices Center, Technical Report No. SDC 999-1-1, 
September 1, 1950. 150 pp., illus. 15 references. 

The Manual-Verbal Response Tachistoscope: Distracting 
Device for Intelligibility Testing (Psychological Studies of 
Training Techniques). D. K. Wilson. (Purdue University.) 
U.S., Office of Naval Research, Special Devices Center, Technical 
Report No. SDC 104-2-20, June 1, 1950. 17 pp. 

Hypoxia Warning Device. ilitary Surgeon, Vol. 107, No. 6, 
December, 1950, pp. 474, 475, illus. 

Dramamine for Prevention of Airsickness in Airborne Troops. 
I. Jacques Yetwin. Military Surgeon, Vol. 197, No. 6, December, 
1950, pp. 458-455. 5 references 

Escape Equipment on High Speed Aircraft. The Engineer, 
Vol. 190, No. 4951, December 15, 1950, pp. 599, 600, illu De 
velopment of the ejection seat by Martin-Baker Aircraft Co., 
Ltd. 

Permeability of Glass Wool and Other Highly Porous Media. 
Arthur S. Iberall U.S., National Bureau of Standards, Journal 
of Research, Vol. 45, No. 5, November, 1950, pp. 398—406, illus 
8 references. (Also available as Research Paper No. 2150 
U.S. Govt. Printing Office, Washington. $0.10.) 

Theoretical investigation of the permeability of highly porous 
media that consist of randomly arrayed filaments. Theory re 
lating the permeability to the structure is reviewed. Currently 
accepted theory, applicable to materials of low porosity, and the 
theory developed in this paper for highly porous materials are 
extended to give approximate correlations for materials of inter- 
mediate porosity. For fibrous materials of high porosity, per 
meability varies with flow with absolute gas pressure at high and 
low Reynolds Numbers. Suitable data are given for the design 
of linear flowmeters that use highly porous fibrous materials 
The work was done in the Bureau of Aeronautics, Navy Dept., im 
the development of a suitable flowmeter for diluter-demand 
oxygen regulators 


Education & Training (38) 


Visual Deficiency and Flying Experiment Following Flight 
Training. David Bakan and E. §. Ewart. U.S., Civil Aero- 
nautics Administration, Division of Research, Report No. %, 
November, 1950. 41 pp. 3 references. 

A study on the relationship between visual ability and flight 
performance to give information on (1) the amount of flying done 
by visual normals and by visual defectives after completion of 
flight training and (2) the experience of both groups with acci 
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The Aircraft: Grumman F9F-5 Panther 
The Engine: Pratt & Whitney Aircraft J-48 Jet 
The Fuel System: Holley Turbine Control 


FOR HALF A CENTURY—ORIGINAL EQUIPMENT MANUFAC- 
TURERS FOR THE AUTOMOTIVE AND AIRCRAFT INDUSTRIES 
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dents and hazardous situations. The results of questionnaires 
sent to pilots are analyzed. 

High Latitude Navigation Trainer. Aviation Week, Vol. 53, 
No. 26, December 25, 1950, pp. 31, illus. The Link D-2 High 
Speed High-Latitude Celestial Navigation Trainer. 

Ground Trainer for New Airways. Aero Digest, Vol. 61, No 
6, December, 1950, pp. 44, 86, illus. An all-weather radio aids 
unit, developed by Link Aviation, Inc., simulates electronically 
all the VOR, DME, and ILS facilities. 


Electronics (3) 


Telemetered Vibration Data. J/achine Design, Vol. 22, No 
12, December, 1950, pp. 119, 120, illus. 

A system for recording and analyzing telemetered vibration 
data converts vibration into an electrical signal. Output from 
a velocity-type pickup is fed into a telemetering transmitter 
operating at 85 megacycles. The frequency-modulated tele 
metered signal is received by a modified Navy-type RBF-3 re- 
ceiver, recording the vibration data in a block diagram. 

Magnetic Tape Recorder for Very Low Frequency Phenomena. 
Paul E. Green, Jr. Review of Scientific Instruments, Vol. 21 
No. 11, November, 1950, pp. 893-895, illus. 2 references, 
Description of an apparatus for recording electrical signals of 
frequencies <100 cycles per sec. on magnetic tape for playback 

Structural Measurements on Complex Aircraft Components 
Using Strain-Gage Summation Circuits. Maurice A. Walter 
Journal of the Aeronautical Sciences, Vol. 18, No. 2, February, 
1951, pp. 101-106, illus. 5 references. 

Electric strain gages are used for the simple measurement of 
net loads on an airfoil surface of complex structure without 
previous knowledge of the load distribution. A summation 
electric strain-gage circuit measured the net incremental load 
through a single electric output signal. Air load is obtained by 
correlating the net load with inertia effects. Properly located 
strain-gage circuits were electrically combined into a simple 
bridge circuit to make the signal output independent of load 
distribution, enabling shear and bending moments to be de 
termined. 

The CAA VHF Omnirange. H. C. Hurley, S. R. Anderson, 
and H. F. Keary. U.S., Civil Aeronautics Administration, 
Technical Development Report No. 113, June, 1950. 65 pp., 
illus. 15references. 

The development and operation of a VHF omnirange system 
operating in the 112-118 megacycle band. The system produces 
two signals, each of 30 cycles per sec.; one signal is independent 
of the aircraft’s position and is constant in phase, and the other 
signal varies in relative phase directly with the magnetic bearing 
of the aircraft from the station. The system has an accuracy 
of +1.5°. 

Radio for the Executive Aircraft. George H. Handwork 
Aviation Age, Vol. 14, No. 6, December, 1950, pp. 26, 27 
Proper selection and use. 

UHF Distance Measuring Equipment for Air Navigation. 
R. C. Borden, C. C. Trout, and E. C. Williams. U.S., Civil 
Aeronautics Administration, Technical Development Report No 
114, June, 1950. 42 pp., illus. 9 references. Review of the 
basic principles; description of the equipment. 

The Phase Comparison Localizer. S. E. Taggart and V. E 
Willey. U.S., Civil Aeronautics Administration, Technical 
Development Report No. 115, June, 1950. 10 pp., illus., block 
diagrs. 2 references. 

Development history. The difference in phase between two 
voltages of the same frequency is measured. The system oper 
ates on principles similar to the omnirange and uses the same 
transmitting equipment. 

Checking Localizer Beam Widths. Cecil C. Pine. Aviation 
Age, Vol. 14, No. 6, December, 1950, pp. 28, 29, illus. A process 
for checking I.L.S. localizer beam widths. 

Ferranti Ltd. Distance Measuring Equipment. Shell Avia 
tion News, No. 149, November, 1950, p. 21, illus. 

PAA Radio Telephone Girdles the Globe. George L. Chris 
tian. Aviation Week, Vol. 53, No. 24, December 11, 1950, pp 
37, 38, illus. 

Periodical Literature for Electronic Engineers. R. C. Coil 
Institute of Radio Engineers, Proceedings, Vol. 38, No. 12, De 
cember, 1950, pp. 1380-1384, illus. 6 references. 


illus 
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Discussion on “Shoran—An Electronic Tool for Surveying 
and Mapping” by J. L. Rannie. B. G. Ballard. Engineepiy, 
Journal, Vol. 33, No. 11, November, 1950, pp. 982-984. illus > 

Pulse Code Modulation. Liscum Diven and Sidney Mosko. 
witz. Radio & Television News, Vol. 45, No. 1 ( Radio-Ele, 
tronic Engineering, Vol. 16, No. 1), January, 1951, pp. 124 
14A, 30A, 314A, illus. 10 references. 

Problems of Submerged Antennas. Aviation Week, Vol. 54, 
No. 1, January 1, 1951, pp. 26, 27, illus. 

Problems encountered in the development of submerged gir 
craft antennas; how Marconi Wireless Telegraph Co. Ltd. solyeq 
the design problem successfully for the de Havilland Comet, 

Theory of Collinear Antennas. Ronold King. Journal of 
Applied Physics, Vol. 21, No. 12, December, 1950, pp. 1239- 
1251,illus. 6references. 

Stabilized Power Pack; Running Two Stabilizing Valves in 
Parallel to Provide High Current Output. R. E. Harvison 
Electronic Engineering, Vol. 22, No. 274, December, 1950, pp 
512, 518, illus. 

Precision A.C. Voltage Stabilizers. IV. G. N. Patchett. 
Electronic Engineering, Vol. 22, No. 274, December, 1950, pp 
199-503, illus. 1 reference. 

Design of Iron Cored Inductances Carrying D.C. N. H 
Crowhurst. Electronic Engineering, Vol. 22, No. 274, December, 
1950, pp. 516-523, illus. 

Growing Piezoelectric Crystals. A. C. Walker. Franklin 
Institute, Journal, Vol. 250, No. 6, December, 1950, pp. 481-524, 
illus. 16references. 

Summary of work carried out at the Bell Telephone Labora- 
tories on the growing of large single crystals of three different 
piezoelectric materials: ammonium dihydrogen phosphate 
(ADP), ethylenediamine tartrate (EDT), and quartz. In- 
cluded are illustrations of some basic principles observed in the 
growing of these crystals, descriptions of improved apparatus for 
their growth, and pilot-plant problems encountered in conjunc- 
tion with the commercial production of ADP and EDT 

The Calculation of Waveform Distortion in Iron-Cored Audio- 
Frequency Transformers. K. A. Macfadyen. (J/.E.E., Meas- 
urements Section, Paper No. 1068.) Institution of Electrical 
Engineers, Proceedings, Part II, Power Engineering, Vol. 97, No. 
60, December, 1950, pp. 809-811, illus. 3 references 

The Effect of Capacitance on the Design of Toroidal Current- 
Transformers. A. H. M. Arnold. (/.E.E., Measurements Sec- 
tion, Paper” No. 102.) Institution of Electrical Engineers, Pro- 
ceedings, Part II, Power Enginecring, Vol. 97, No. 60, December, 
1950, pp. 797-808, illus. 3 references. 

Applications for Thyrite Resistors. Rufus P. Turner. Radi 
& Television News, Vol. 45, No. 1, January, 1951, pp. 50, 41, 
157-159, illus. 8 references. 

A Relationship Between Resistance and Temperature of 
Thermistors. G. Bosson, F. Gutmann, and L. M. Simmons 
Journal of Applied Physics, Vol. 21, No. 12, December, 1950, pp 
1267, 1268, illus. 2 references. 

A New Type of Controlled Wave Shape Generator. W. D 
Williams and R. D. Robinson. General Electric Review, Vol. 53, 
No. 12, December, 1950, pp. 47-50, illus. 3 references. Elec 
tronic power supply for producing desired wave shapes of voltage, 
to provide data on electrical and magnetic phenomena associated 
with nonsinusoidal excitations. 

Microwave Measurements. J. Racker. Radio & Television 
News, Vol. 45, No. 1 ( Radio-Electronic Engineering, Vol. 16, 
No. 1), January, 1951, pp. 15A—18A, illus. 9 references 

Relation of Nyquist Diagram to Pole-Zero Plots in the Complex 
Frequency Plane. Institute of Radio Engineers, Proceedings, 
Vol. 38, No. 12, December, 1950, pp. 1454, 1455, illus. 

The Physical Realization of an Electronic Digital Computer. 
A. D. Booth. Electronic Engineering, Vol. 22, No. 274, Decem 
ber, 1950, pp. 492-498, illus. 3 references. 

Marginal Checking As an Aid to Computer Reliability. Nor 
man H. Taylor. Institute of Radio Engineers, Proceedings, \0l 
38, No. 12, December, 1950, pp. 1418-1421, illus. 6 references 

Marginal checking uses performance margins to establish the 
life expectancy of components, so that those with low margins 
can be removed during the testing period. Marginal checking 
varies voltages in logical circuit groups, inducing inferior parts to 
cause failure, while a test program or pulse transmission detects 
and localizes potential failure. In a digital computer, this can 
be automatically accomplished with the computer itself acting as 
the detector. 
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The Standard For Industry 
For More Than 40 Years 
Oil Cups Have 

oved Dependable and aise 
in of Installations 


Mow! Throughout 
ITS Unit SEAL 


Has Proved me and Superior in Actual Use 


. in standard aircraft ... in jet in tanks ... in motor trucks 


. in scores of other important applications 


It is ‘‘engineering wise’’ to specify the Gits Unit Seal 
on your blueprints. Here’s why: 


@ Simply installed—eliminates possibility of damage to the seal faces during 
installation—a production line advantage to the user 


@ Designed to use minimum diametrical and axial space consistent with good 
engineering principles 


@ Adaptable to pressure applications when correctly engineered into the 
product 


Here are two typical GITS UNIT SEAL installations: 


1. Synthetic 2. Gits Unit 


rubber gasket 
holds Gits Unit 
Seal in position. 
Shaft shoulder 
forms backing 
for Rotating 
Seal Face. 


To start on your own road to better sealing... 


Write Now for FREE Illustrated Brochure 


or send your seal problems to Gits Bros. engineers for their recommendations 


Seal pressed in- 
to adapter plate. 
Rotating Seal 
Ring butts 
against bearing 
race for back- 
ing. 


GITS BROS. MEG. Co. 


1872 S. KILBOURN AVE. © CHICAGO 23, ILLINOIS 
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You Get: 

REDUCED WEIGHT 
INCREASED STRENGTH 
IN YouR AIRCRAFT CONSTRUCTION 


V2 size of 
RIGIDIZED METALS 
Pottern ACC-4i 


HONEYCOMB PANEL 
By U.S. Plywood Corp. 

USP #2185-2 

Rigidized Metal Face—.040; 
52S-ALUAM. 6WL. 

OPP. FACE—.020; 24ST-ALUM. 
Weight—12" x 12” x oz. 
Aluminum Foil Honeycomb Interior. 


Full size photograph of 
RIGIDIZED METALS 
Pattern 6-WL 


If You Specify DUPLEX 


TRIPLEX or HONEYCOMB 
PANELS of 


Duplex, Triplex and 

Honeycomb panels of 
RIGIDIZED METALS give you maximum strength and minimum 
weight where they are a “MUST” in aeronautical design. Used 
in aircraft flooring, firewalls and many other material-conserving 
applications, RIGIDIZED METALS have proven themselves un- 
equalled in jobs where durability and increased strength-weight 
ratios are extremely advantageous. You are constantly assured 
greater resistance to buckling and bending, minimum impact 
effect. The range of possible applications is limitless. If you 
wish to get more strength and less weight for a specific aviation 
job, it will pay you to investigate the opportunities RIGIDIZED 

METALS offers you. 


Send for your copy of the 
.RIGIDIZED METALS IDEA HANDBOOK 
TODAY 


Rigidized Metals Corporation=\ 


676 OHIO STREET, BUFFALO, N. Y¥Y. 
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A Digital Electronic Correlator. Henry E. Singleton, J». 
stitute of Radio Engineers, Proceedings, Vol. 38, No. 1 
ber, 1950, pp. 1422-1428, illus. 9 references. 

A technique for the electronic computation of correlation 
functions is based on the relation between the correlation func. 
tions and the general theory of communications. General de- 
sign specifications, circuit features, and construction ar given 
of a binary digital computer that will carry out the computation 

Stratospheric-Ionospheric Relationships. N.C. Gerson. J» 
stitute of Electrical Engineers, Proceedings, Vol. 38, No. 19 
December, 1950, p. 1456 

The Use of Atmospherics to Study the Propagation of Very 
Long Radio Waves. F. F. Gardner. Philosophical Magazine 
Vol. 41 (7th Series), No. 323, December, 1950, pp. 1259 1269. 
illus. 4 references. 


2, Decem- 


Records of the average field strength of atmospherics on fre 
quencies of 3.5-50 kilocycles per sec. were used to investigate the 
manner in which propagation conditions varied with distance 
and with day and night 

The Effect of Magnetic Field on the Breakdown of Gases at 
Microwave Frequencies. Benjamin Lax, W. P. Allis, and San 
born C. Brown. Journal of Applied Physics, Vol. 21, No. 12. 
December, 1950, pp. 1297-1304, illus. 9 references. 

Magneto-Ionic Triple Splitting of Ionospheric Waves. O. FE 
H. Rydbeck. Journal of Applied Physics, Vol. 21, No. 12, 
December, 1950, pp. 1205-1214, illus. 14 references. 

Comparison of Tropospheric Reception at 44.1 Mc with 92.1 
Mc over the 167-Mile Path of Alpine, New Jersey, to Needham, 
Massachusetts. Greenleaf W. Pickard and Harlan T. Stetson 
Institute of Radio Engineers, Proceedings, Vol. 38, No. 12, Decem 
ber, 1950, pp. 1450, illus. 1 reference. 

Feedback in Magnetic Amplifiers. Alan S. 
Electrical Communication, Vol. 27 
298-319, illus. 


Fitzgerald 
, No. 4, December, 1950, pp 
5 references 


Equipment 
ELECTRICAL (16) 


Direct Current Control in Aircraft. J. D. Miner and B. O 
Austin. Aero Digest, Vol. 61, No. 6, December, 1950, pp. 28, 
29, 58, 60-62, illus 

A 24-volt d.c. electrical system for aircraft. Two methods of 
fault protection are explained: the use of current-balance relays 
und the use of balance of voltage drops across two shunts 

The Need for Equipment to Test Aircraft Electric Motors. 
I. E. Ross tlectrical Engineering, Vol. 70, No. 1 
1951, pp. 41—46, illus 

Special test facilities are needed to evaluate aircraft electric 
motors. The test program and equipment of one manufacturer 
are described for checking rotating electric equipment that does 
not exceed 100 Ibs. in weight, overall dimensions of 30 * 10 * 15 
in., and d.c. or a.c. power dissipation of 5 kw. 


, January, 
7 references 


HYDRAULIC & PNEUMATIC (20) 


Designing for Minimum Surge. Fred O. Hosterman ip 
plied Hydraulics, Vol. 3, No. 11, December, 1950, pp. 38-40, 
illus. 

Control of the time factor in the elimination or reduction of hy 
draulic-system surges by regulating the actuation speed of th 
control valve or changing the modulation characteristics of the 
valve. Design suggestions are given for reducing the surges 

Pneumatics Powers New Plane Systems. George L. Chris 
tian. Aviation Week, Vol. 54, No. 1, January 1, 1951, pp. 28, 
29, illus. Design and operation of a 4-cylinder 4-stage air com 
pressor developed by Walter Kidde & Co., Inc. 


Flight Operating Problems (31) 


PILOTING TECHNIQUE 


Flight on Asymmetric Engine Power. I. E. Wright. Aircra/! 
Engineering, Vol. 22, No. 262, December, 1950, pp. 350-355, 
374, illus. 5 references 

Flight in a multiengined aircraft when one or more engines has 
failed or stopped on a particular wing. The dangers involved 
under such flying conditions are explained; the methods of over- 
coming these dangers are evaluated and compared. Efficient 
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handling of the aircraft in conditions of asymmetric power 
depends directly on the skill and knowledge of the pilot in flying 
and landing the aircraft. 


REFUELING IN FLIGHT 


The Case for Flight Refuelling; Applications of the Probe and 
Drogue System. Alan J. Cobham. Shell Aviation News, 
No. 149, November, 1950, pp. 8-11, illus. 

Operation of the probe and drogue system developed by Flight 
Refuelling Ltd. Increased pay load would result from the use 
of fight refueling in commercial and military aviation. 


Flight Safety & Rescue (15) 


Relation Between Inflammables and Ignition Sources in Air- 
craft Environments. Wilfred E. Scull. U.S., N.A.C.A., 
Technical Note No. 2227, December, 1950. 126 pp., illus. 
145references. A survey of the literature on aircraft fire hazards. 

Jets Ablaze. Howard A. Klein. Aero Digest, Vol. 61, No. 6, 
December, 1950, pp. 30, 31, 68-70, illus. Fire hazards and fire 
preventive measures in jet aircraft. 

A Survey of Accident Causes. Philip Robins. The Aero- 
plane, Vol. 79, No. 2054, December 1, 1950, pp. 491-493, illus. 
A survey of fatal accidents of twin- and multiengined civil 
transport aircraft and their causes. 

Escape Equipment on High Speed Aircraft. The Engineer, 
Vol. 190, No. 4951, December 15, 1950, pp. 599, 600, illus. De- 
velopment of the ejection seat by Martin-Baker Aircraft Co., 
Ltd. 

A Backward-Facing Seat Investigation; A Report on Studies 
by the Air Transport Command, Traffic Division, U.S.A.F. 
lircraft Engineering, Vol. 22, No. 262, December, 1950, pp. 372, 
373. 1 reference. 


Flight Testing (13) 


Structural Measurements on Complex Aircraft Components 
Using Strain-Gage Summation Circuits. Maurice A. Waiter. 
Journal of the Aeronautical Sciences, Vol. 18, No. 2, February, 
1951, pp. 101-106, illus. 5 references. 

Electric strain gages are used for the simple measurement of 
net loads on an airfoil surface of complex structure without pre- 
vious knowledge of the load distribution. A summation electric 
strain-gage circuit measured the net incremental load through a 
single electric output signal. Air load is obtained by correlating 
the net load with inertia effects. Properly located strain-gage 
circuits were electrically combined into a simple bridge circuit to 
make the signal output independent of load distribution, en- 
abling shear and bending moments to be determined. 

Camera Frames Low-Level Flight Data. Aviation Week, 
Vol. 54, No. 1, January 1, 1951, p. 25, illus. 

A camera developed by Douglas Aircraft Co. which has a 
semicircular glass grid located between the camera lens and 
film. Horizontal lines on the grid represent 2°; the vertical 
included angle is 10°; the horizontal angle is 160°, which is the 
limit of the camera tracking range. This ‘‘Photoscope’’ camera 
acts as a photographic transit; it is placed on a line perpendicular 
to the flight path. Accurate leveling is done by a transit-type 
tripod 

Testing a High Lift Wing. Derek Dempster. The Aero- 
plane, Vol. 79, No. 2053, pp. 465-467, illus., cutaway drawing. 
Flight testing of the Youngman-Bayner high-lift research air- 
craft. 


Fuels & Lubricants (12) 


Performance Calculations of Some Fuels for Rocket Motors. 
Giorgio Nebbia. British Interplanetary Society, Journal, Vol. 
9, No. 6, November, 1950, pp. 286-289, illus. 7 references. 

The theoretical performance of some mixtures of nongasoline 
fuels and liquid oxygen are calculated according to the method 
developed by Hottel and his coworkers. The performance of 75 
per cent ethyl alcohol, 100 per cent ethyl alcohol, diethyl ether, 
propane, butane, and gasoline are compared on an approximately 
“equal-cost’’ basis to determine the most economic operation of 
rocket and ram-jet motors. 

Fundamental Flame Velocities of Pure Hydrocarbons. I— 
Alkanes, Alkenes, Alkynes, Benzene, and Cyclohexane. Melvin 


Gerstein, Oscar Levine, and Edgar L. Wong. U.S., N.A.C.A., 
Research Memorandum No. E50G24, September 28, 1950. 26 
pp., illus. 3 references. 

Synthesis and Purification of Alkydiphenylmethane Hydrocar- 
bons. I—2-Methyldiphenylmethane, 3-Methyldiphenylmeth- 
ane, 2-Ethyldiphenylmethane, 4-Ethyldiphenylmethane, and 
4-Isopropyldiphenylmethane. John H. Lamneck, Jr., and Paul 
H. Wise. U.S., N.A.C.A., Technical Note No. 2230, December, 
1950. 17 pp., illus. 18 references. 

Observation of the Lubricating Oil Film Between Piston Ring 
and Cylinder of a Running Engine; The Effects of Ring Ge- 
ometry. R.L. Brooksand M.L. Atkin. Australia, Department 
of Supply and Development, Aeronautical Research Laboratories, 
Report No. E.66,May,1950. 21pp.,illus. 5references. 

A qualitative method of studying the oil film involved measur- 
ing the electrical contact resistance between the top piston ring 
and cylinder wall of a running engine. A cathode-ray oscillo- 
graph measured the potential drop between the ring, which was 
insulated from the rest of the piston, and the cylinder wall when a 
small fixed potential was applied through a known series resistor. 
A single-cylinder P. & W. Wasp H air-cooled engine was used. 
Torsion and taper-faced rings, rings with chamfered edges, and 
the effect of ring bearing area were studied. 

Gas Evolution in Liquids and Cavitation. P. H. Schweitzer 
and V. G. Szebehely. Journal of Applied Physics, Vol. 21, No. 
12, December, 1950, pp. 1218-1224, illus. 3 references. 

An investigation of cavitation phenomena by testing the air 
solubility and the rate of solution and evolution of air (when the 
liquid is disturbed from its equilibrium condition) of nine heavy 
lubricating oils, four light lubricating oils, three aircraft-engine 
fuels, one diesel fuel, and distilled water. The theory of the 
cavitation process and of the relation between cavitation and gas 
evolution are reviewed. Formulas are derived for the rate of 
evolution of the gas; an expression is obtained for the half-life 
of evolution (the time required for the evolution of one-half of 
the total evolved gas). 

Improved Miniature Penetrometer Cones for Determination of 
Lubricating Grease Consistency. B. W. Hotten and G. M. Kib- 
ler. Analytical Chemistry, Vol. 22, No. 12, December, 1950, pp. 
1574, 1575, illus. 4 references. 

Determination of Small Amounts of Silver in Lubrication Oils 
by Amperometric and Gravimetric Methods. Thomas D. Parks 
and Louis Lykken. Analytical Chemistry, Vol. 22, No. 12, 
December, 1950, pp. 1505-1507, illus. 4 references. 

Determination of Copper and Iron in Oils by Amperometric 
Titration. Thomas D. Parks and Louis Lykken. Analytical 

Chemistry, Vol. 22, No. 12, December, 1950, pp. 1503-1505. 9 
references. 

Compressor Lubrication. K. L. Hollister. American Society 
for Testing Materials, Bulletin, No. 170, December, 1950, pp. 
35-37. Evaluation of five commercial oils (lubricants), each 
with a viscosity of approximately 300 Saybolt Universal seconds 
at 100°F. 

Summarized Proceedings of a Conference on the Physics of 
Lubrication, Manchester, 1950. British Journal of Applied 
Physics, Vol. 1, No. 11, November, 1950, pp. 275-285. 36 
references. 

Predicting Phase Behavior with Digital Computers. T. J. 
Connolly, S. P. Frankel, and B. H. Sage. Electrical Engineering, 
Vol. 70, No. 1, January, 1951, p. 47. 7references. (Digest of a 
paper. ) 


Gliders (35) 


Split-Block Construction; Multiple Method of Manufacturing 
Wood Details. J. C. Reussner. Aircraft Production, Vol. 12, 
No. 146, December, 1950, pp. 341, 342, illus. 

The process consists essentially of making each part in the 
form of a wood block and using slices of these blocks to build the 
finished details. It is suitable for thin components since the 
depth of the parts as limited by the size that can be cut on a saw 
(about 12 in.). Synthetic-resin glues are used to assemble the 
finished parts. The process was developed by Slingsby Sail- 
planes, Ltd. and is used by them in the manufacture of gliders. 

Development of the Nelson Hummingbird Powered Sailplane. 
Ted Nelson. Soaring, Vol. 14, No. 5-6, May-June, 1950, pp. 3, 
4, 8, illus. 

Catching Thermals. Emil Kissel. Soaring, Vol. 14, No. 5-6, 
May-June, 1950, pp. 10, 11, 15, illus. 
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Wlustrated are an bellows used fa. 
jet aircraft engines and a 2” bellows 
suitable for instruments. 


There is a CMH Stainless Steel Bellows 
to meet every aircraft requirement 


Although CMH manufactures bellows of 


vanced manufacturing methods permit the 


greater diameter than the larger of the two 
illustrated above, this photograph conveys 
the wide size range in which CMH Bellows 
are available. Whatever the size—l/,” and 
up—CMH Bellows are precision made to 
meet the most exacting requirements. Ad- 


forming of most types as standard produc- 
tion items with the obvious advantages of 
greater uniformity and lower cost. 

Whatever your bellows needs, inquire 
about CMH Stainless Steel Bellows. Write 
for complete information. 


Flexon identifies 
CMH products that oh 
have served industry 

for over 49 years. ®) 


CHICAGO METAL HOSE Corporation 


1309 §. Third Ave. * Maywood, Ill. * Plants at Maywood, Elgin, Rock Falls, and Savanna, Ill. 
In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 


ONE DEPENDABLE SOURCE 


for every flexible metal hose requirement 


Convoluted and Corrugated Flexible Metal Hose in a Variety of Metals « Expansion Joints for Piping Systems 
Stainiess Steel and Brass Bellows * Flexible Metal Conduit and Armor ¢ Assemblies of These Components 


How te 
14, Tab 
wire for 


Rema! 
Flow. | 
Aeronaui 
illus. 1 
Simpl 
4 qualit 
afterbod 
neglecte 
Calcul 
George 
the Aere 
115-123 
Deriv 
solid sy’ 
ft., ata 
of 531. 
celerati 
1.4-6.0 
and on | 
Proje 
Comput 
David . 
18, 195 
Typh 
of any 
velopec 
Office o 
Win 
Supers 
cal Sci 
referen 
A st 
movin} 
skin fi 
measu 
der of 
model 
Rea 
sure. 
ron 
illus 


pace 
rmo 
lerive 
tionsl 

Th 
Roc ke 
Rock: 


ment 


total 
of + 
inter 
anal; 


of a 


\ 
2 


Dit 
a, Ill. 


AERONAUTICAL 


How to Choose Winch Wire. Max Breitenbach and Marjorie 
Breitenbach. Soaring, Vol. 14, No. 5-6, May-June, 1950, p. 
14, Tables and caleulation procedure for determining the proper 
wire for a specific winch, 


Guided Missiles (1) 


Remarks on Low-Aspect-Ratio Configurations in Supersonic 
Flow. P. A. Lagerstrom and M. E. Graham. Journal of the 
Aeronautical Sciences, Vol. 18, No. 2, February, 1951, pp. 91-96, 
illus. 10 references. 

Simple low-aspect-ratio configurations are examined to obtain 
a qualitative understanding of wing-fuselage interference and 
afterbody effect of a missile; nonlinear and viscous effects are 
neglected. 

Calculation of Thermal Stresses in a Wedge-Shaped Wing. 
George H. Kisenhardt and Warren M. Rohsenow. Journal of 
the Aeronautical Sciences, Vol. 18, No. 2, February, 1951, pp. 
115-123, illus. 2 references 

Derivation of procedure for computing the thermal stresses of a 
solid symmetric double-wedge steel wing at an altitude of 50,000 
ft, ata Mach Number of 1.4, and with a temperature distribution 
of 581.6°F. absolute. The wedge is subjected to uniform ac 
celeration at a rate of one Mach Number per 30 sec. at J/ 
14-6.0. Thermal stresses are calculated on the wing at MJ = 6.0 
and on the wing root, which is solidly built into the fuselage. 

Project Typhoon Aids Missile Designers; New Electronic 
Computer Can Solve Problems of Entire Defense System. 
David A. Anderton. Aviation Week, Vol. 53, No. 25, December 
18, 1950, pp. 40, 42, illus. 

Typhoon is an electronic computer that can compute the motions 
of any projectile through any medium. ‘The computer was de 
veloped by a joint program of the Special Devices Center of the 
Office of Naval Research and Radio Corporation of America. 

Wind-Tunnel Tests for Temperature Recovery Factors at 
Supersonic Velocities. W. I’. Hilton. Journal of the Acronauti 
cal Sciences, Vol. 18, No. 2, February, 1951, pp. 97-100, illus. 4 
references. 

A study of the temperature attained by an unheated body 
moving at supersonic speeds. The rise in temperature is due to 
skin friction and adiabatic compression. Temperatures were 
measured on the surface of a tangential ogive attached to a cylin 
der of 4-in. diameter at Mach Numbers of 1.73 and 2.00. The 
model was made of Lucite. 

Readers’ Forum: On Supersonic Wing-Body Center of Pres- 
sure. G. K. Morikawa and T. F. Coleman. Journal of the 
leronautical Sciences, Vol. 18, No. 2, February, 1951, p. 140, 
illus. 2 references. 

Readers’ Forum: Base Pressures at Supersonic Speeds. 
J. Leith Potter. Journal of the Aeronautical Sciences, Vol. 18, 
No.2, February, 1951, pp. 141, 142, illus. 4 references. 

Photographic Determination of the Orientation of a Rocket. 
L. W. Fraser and R. S. Ostrander. Photographic Engineering, 
Vol. 1, No. 4, October, 1950, pp. 105-118, illus. 2 references. 
Development of the method. The position of the camera in 
pace can be determined from a photograph that contains two 
rmore identifiable landmarks. The orientation of the rocket is 
derived by means of a model that contains the fixed angular rela 
tionship of the camera to the rocket in which it is mounted. 

The Peenemuende Rocket Center. IV. Krafft A. Ehricke. 
Rocketscience, Vol. 4, No. 4, December, 1950, pp. 81-88, illus. 
Rocket research and production during 1944-1945; the develop 
ment of the JATO unit. 


Instruments (9) 


Wind-Tunnel Investigation of a Number of Total-Pressure 
Tubes at High Angles of Attack: Subsonic Speeds. William 
Gracey, William Letko, and Walter R. Russell. U.S., 
N.A.C.A., Research Memorandum No. L50G19, September 26, 
1950. 69 pp., illus. 3 references. 

The variation of total-pressure error with angle of attack of 39 
total-pressure tubes was determined for an angle of attack range 
of 45° and an indicated air speed of 195 m.p.h. The effects of 
ternal shape and configuration of the total pressure entry were 
analyzed to determine their effect on the characteristics of a tube 
of a given external shape. 
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Phase Sensitive Strain Gauge System. Alvin B. Kaufman 
Radio & Television News, Vol. 45, No. 1 ( Radio- Electronic Engi 
neering, Vol. 16, No. 1), January, 1951, pp. 3A-6A, 27A, illus., 
circuit diagrs. 5 references. Principles of operation and com 
ponents of a phase sensitive, capacitively balanced a.c. bridge 
for strain-gage measurements. 

Structural Measurements on Complex Aircraft Components 
Using Strain-Gage Summation Circuits. Maurice A. Walter. 
Journal of the Aeronautical Sciences, Vol. 18, No. 2, February, 
1951, pp. 101-106, illus. 5 references. 

Electric strain gages are used for the simple measurement of 
net loads on an airfoil surface of complex structure without pre 
vious knowledge of the load distribution. A summation electric 
strain-gage circuit measured the net incremental load through a 
single electric output signal. Air load is obtained by correlating 
the net load with inertia effects. Properly located strain-gage 
circuits were electrically combined into a simple bridge circuit to 
make the signal output independent of load distribution, enabling 
shear and bending moments to be determined. 


The Improved Ramberg Vacuum-Tube Accelerometer. L’.S., 
National Bureau of Standards, Technical News Bulletin, Vol. 34, 
No. 12, December, 1950, pp. 180-182, illus. 3 references. 

The accelerometer permits the measurement of accelerations to 
5g at frequencies to 20 cycles per sec. The instrument has been 
improved to reduce changes in the balance point; stops have 
been added to limit the plate movement and thus prevent over 
loading. 

Some Design Considerations in Connection with the Use of 
High Speed Thermometry for Telemetering. Vernon C. West 
cott. Instruments, Vol. 23, No. 12, December, 1950, pp. 1298, 
1299, illus. 

Some Extensions in the Use of Resistance Thermometry in 
the Study of Gaseous Explosions. A. S. Leah, C. Rounthwaite, 
and D. Bradley. Philosophical Magazine, Vol. 41 (7th Series), 
No. 328, December, 1950, pp. 1289-1291, illus. 

A Platinum Resistance Thermometer for Temperatures up to 
750°C. A. Barthel. (Verein deutscher Ingenieure, Zeitschrift, 
Vol. 92, No. 25, September 1, 1950, pp. 726-728.) The Engi- 
neer’s Digest, Vol. 11, No. 11, November, 1950, pp. 386, 387, 
illus 

Addendum to Report I.18 on the Complex-Frequency Method 
of Stability Analysis. B. FE. Swire. Australia, Department of 
Supply, Aeronautical Research Laboratories, Report No. I.18 
Addendum, July, 1950. 9 pp., illus. 

Corrections to the original report. A better design is sug- 
gested for the automatic-control instrument for pilotless aircraft 
which was originally reported. 

Investigation with an Interferometer of the Turbulent Mixing 
of a Free Supersonic Jet. Paul B. Gooderum, George P. Wood, 
and Maurice J. Brevoort. U.S., N.A.C.A., Report No. 963, 
1950. 16 pp., illus. 10 references. U.S. Govt. Printing Office, 
Washington. $0.20. 

Carrier Compensation for Servomechanisms. II. H. Elmore 
Blanton. Franklin Institute, Journal, Vol. 250, No.6, December, 
1950, pp. 525-542, illus. 31 references. R-C networks; other 
methods of carrier compensation; comparison of methods of 
carrier compensation. 

CAA to Evaluate Three Pictorial Computer Designs. William 
I). Perreault. American Aviation, Vol. 14, No. 21, December 11, 
1950, pp. 30, 31, 33, 36, illus. 

The pictorial computer shows aircraft position in relation to a 
desired course and aircraft position along that course; informa 
tion is obtained from omnirange stations and D.M.E. C.A.A 
will evaluate the three different types of computers which were 
developed by Aero Electronics Co., Arma Corp., and Sperry 
Gyroscope Co. Each type is described. 

The L-2 Autopilot (Lear). Leighton Collins. Air Facts 
Vol. 13, No. 12, December, 1950, pp. 6-12, illus. 

Pocket Size Pilot. John Robbins. Acro Digest, Vol. 61, No 
6, December, 1950, pp. 32, 71, illus. Operation of the Lear L-2 
Autopilot. 

Ferranti Ltd. Distance Measuring Equipment. Shell Aviation 
News, No. 149, November, 1950, p. 21, illus. 

Super Thermostat. Aero Digest, Vol. 61, No. 6, December, 
1950, p. 34, illus. A thermostat manufactured by the Vapor 
Heating Corp., Chicago, has a sensitivity to 0.3°F. temperature 
change. 


Take a look at the CONVAIR B-36.. 


RB-36D version of famed intercontinental 


...and see what makes it potent 


P SHE Convair B-36 has speed, manueverability puters make the defensive counterpunching faster 


firepower, accuracy, eyes that seein the dark, and more accurate. 
and power to get to extreme altitudes. Here’s Ignition transformers on the engines, tiny fractional 


how it gets these qualities. horsepower motors in the propellers, governors on 
A special General Electric turbosupercharger system the power system, position indicators, voltmeters, 
soups up the piston engines to give normal rated ammeters -all do their part in keeping the big 
horsepower up to extreme altitudes. Four G-E J47 bomber strong. 

jets supply more than 20,000 pounds of additional Like any artist proud of his work, General Electric 
thrust. places its signature on these products. For more 
A G-E remote control armament system locates the information on aircraft equipment that wears this 


gunner in a pressurized compartment away from his badge of dependability, telephone your nearest G-E | 
guns. G-E fire control radar tracks attacking fighters aviation specialist or write Apparatus Department, | 


to supply aiming information. G-E electric com- General Electric Company, Schenectady 5, New York. | 
= 
@TURBOJET ENGINES @ INSTRUMENTS @GENERATORS AND TRANSFORMERS 
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Notes on the Care and Use of Electrical Instruments. Frank 
D. Weaver. Instruments, Vol. 23, No. 12, December, 1950, pp. 
1236-1289. 5 references. 

General precautions that should be observed in using electrical 
instruments; sources of error in the instruments and in apparatus 
used with the instruments; proper measurement procedures. 

Deformations and Stresses in Bourdon Tubes. R. A. Clark 
and E. Reissner. Journal of Applied Physics, Vol. 21, No. 12 
December, 1950, pp. 1340, 1341, illus. 6 references. 

Some Instruments in the Oil Laboratory. R. J. S. Pigott. 
Instruments, Vol. 23, No. 12, December, 1950, pp. 1240-1243, 
1288, 1290, illus. 


Laws & Regulations (44) 


The Legal Status of Executive Agreements on Air Transporta- 
tion. I. Oliver J. Lissitzyn. Journal of Air Law & Commerce, 
Vol. 17, No. 4, Autumn, 1950, pp. 436-453. 

Report to the Association of the Bar of the City of New York 
of Subcommittee on the Warsaw Convention Adopted and Ap- 
proved by the Committee on Aeronautics, May 9, 1950. Journal 
of Air Law & Commerce, Vol. 17, No. 4, Autumn, 1950, pp. 474— 
478. A discussion of the adherence of the U.S. to the rulings of 
the Warsaw Convention on the limits of the liability for the death 
or personal injury of a passenger. 

The Meaning of ‘Incidental to Transportation by Aircraft’’ As 
Used in Section 203 (b) (7a) of the Interstate Commerce Act. 
Russell S. Bernhard. Journal of Air Law & Commerce, Vol. 17, 
No. 4, Autumn, 1950, pp. 400-417. 20 references. 

1950 Report of American Bar Association Standing Committee 
on Aeronautical Law. Journal of Air Law & Commerce, Vol. 17, 
No. 4, Autumn, 1950, pp. 468-474. 6references. 

NASAO Activities. Madeline C. Dinu. Journal of Air 
Law & Commerce, Vol. 17, No. 4, Autumn, 1950, pp. 479-486. 
Reports on activities in civilian defense mobilization plans. 

The Aviation Hazard in Radio-Television Progress. Howard 
Joseph. Journal of Air Law & Commerce, Vol. 17, No. 4 
Autumn, 1950, pp. 487-490. 15 references. 


Machine Elements (14) 


Further Principles of Buffer Design. Joseph Brown. Product 
Engineering, Vol. 21, No. 12, December, 1950, pp. 125-129, illus. 

Formulas for the design of hydraulic buffers. Equations are 
given for the following: constant-orifice buffer, constant-de- 
celeration buffer, approximately constant-deceleration buffer, 
and various orifice types. The analyses are applicable to devices 
concerned with hydraulic metering problems, controlled variable 
accelerations, and energy dissipation. 

Why Machine Parts Fail. VIII—-When Not to Blame the 
Designer. Charles Lipson. Machine Design, Vol. 22, No. 12, 
December, 1950, pp. 151-156, illus. 10 references. 


BEARINGS 
Stepped Film Bearings. 


sign, Vol. 22, 
references. 


Frank R.- Archibald. Machine De- 
No. 12, December, 1950, pp. 171, 172, illus. 2 


FASTENINGS 


Types of Mounts for Vibration Isolation. Thomas R. Finn. 
Product Engineering, Vol. 21, No. 12, December, 1950, pp. 130, 
131, illus. Illustrations of strip-type isolators and individual 
mounts. 

Natural Frequency and Efficiency of Vibration Mounts. 
Charles E. Crede. Product Engineering, Vol. 21, No. 12, De- 
cember, 1950, p. 167, illus. A chart for obtaining the effective- 
hess of a vibration mount. 

Designing for Shock Resistance. I. Charles E. Crede and 
Miguel C. Junger. Machine Design, Vol. 22, No. 12, December, 
1950, pp. 161-167, illus. Analysis of principles relating to shock 
resistance of structures. 


GEARS & CAMS 


A New Infinitely Variable Gear. The Aeroplane, Vol. 79, 
No. 2055, December 8, 1950, pp. 517, 518, illus. 

The Gerritsen gear, developed by Tiltman Langley Labora- 
tories, Ltd., provides an infinitely variable unit with ratios in the 


1:1 range or with high reductions and can operate at high speeds. 
This unit is of the mechanical friction type, and it consists of some 
hard steel balls running without slip over four coned hard steel 
surfaces; the balls are preloaded between the surfaces. The 
rolling characteristics of the balls are determined by fixing the 
positions of two of the surfaces relative to each other; the gear 
ratio is varied by changing the position of the surfaces. The gear 
is self-governing. 

Discussion: Stresses and Deflections of Cylindrical Bodies in 
Contact, with Application to Contact of Gears and of Locomotive 
Wheels, by J. Poritsky. E. E. Bisson, B. S. Cain, Alexander 
Hammer, H. G. Hopkins, and F. K. G. Odqvist. Journal of 
Applied Mechanics, Vol. 17, No. 4, December, 1950, pp. 465-468, 
illus. 8 references. 

A Problem in Precision Cam Design. Joseph Blum. U.S., 
National Bureau of Standards, Journal of Research, Vol. 45, No. 
6, December, 1950, pp. 502-504, illus. 2 references. (Also 
available as Research Paper No. 2164. U.S. Govt. Printing 
Office, Washington. $0.10.) 

Development of an analytic method for determining the profile 
of a cam required in a high-precision device. The profile is 
determined numerically as the envelope of a family of curves re- 
sulting from the assumption that the follower makes contact at a 
fixed point on the edge. 


KINEMATICS OF MACHINERY 


Discussion: Acceleration of the Instant Center, by W. J. 
Carter. A.S. Hall, P. G. Jones, and L. R. Koenig. Journal of 
Applied Mechanics, Vol. 17, No. 4, December, 1950, pp. 468-470, 
illus. 2 references. 


MECHANISMS & LINKAGES 


Systematic Design of Mechanisms. H. Ziebolz. Machine 
Design, Vol. 22, No. 12, December, 1950, pp. 126-136, illus. 9 
references. 

A systematic design approach in which each component of the 
mechanism is represented by either a letter or a block symbol, 
thus cataloging the mechanism in terms of operation or function. 
A schematic diagram can then be used to represent the mech- 
anism. 


SHAFTS & ROTATING DISCS 


Torsion of a Circular Shaft with a Number of Longitudinal 
Notches. H. Okubo. Journal of Applied Mechanics, Vol. 17, 
No. 4, December, 1950, pp. 359-362, illus. 4 references. 

Solution of a shaft with notches by using elementary functions, 
the solution is obtained with less numerical work than when it is 
obtained by the methods of Weber and Shepherd. The solution 
is first obtained for a circular shaft with one semicircular notch 
and is extended to a circular shaft with shallow notches of any 
form. The method is valid for a shaft with shallow notches but 
often fails for the shaft with deep notches. 

Critical Speeds of Overhung Shafts. H.C. Hesse. Product 
Engineering, Vol. 21, No. 12, December, 1950, pp. 90-93, illus. 
Calculation procedure for the design of overhung shafts with 
one or more loads concentrated at a point or points away from 
the outboard support. 


SPRINGS 


Nomographic Design of Helical Springs. John H. Keyes. 
Machine Design, Vol. 22, No. 12, December, 1950, pp. 173, 174. 


TRANSMISSIONS, CLUTCHES, & DRIVES 


Further Development of the NBS Magnetic Fluid Clutch. 
U.S., National Bureau of Standards, Technical News Bulletin, 


Vol. 34, No. 12, December, 1950, pp. 169-174, illus. 10 refer- 
ences. 
Maintenance (25) 
Turbojet Engines—Service Experience. Jolin W. Bailey. 


SAE Journal, Vol. 51, No. 12, December, 1950, pp. 23-25, illus. 
(Excerptsfroma paper.) Allison J35and J33. 

The Functioning of a Manufacturer’s Service Department. 
A.J. Brant. The Technical Instructor, Vol. 5, No. 11, November, 
1950, pp. 3-12, illus. de Havilland Aircraft Co., Ltd. 
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Servicing the Jetliner (Avro). Technical Instructor, Vol 
», No. 11, November, 1950, pp. 13-15, 17, illus 

BEAC’s Maintenance Incentive System. 
Iviation Age, Vol. 14, No. 6, December, 
bonus incentive system used by British European Airways in it 
maintenance work 

Cleaning Oil Coolers Difficult m GL 
Canadian Aviation, Vol. 23, No. 
illus 

Boeing Service Guide. Nos. 38, 39, 
1950. 8, 8 pp., illus 


Denis Desoutter 


Derham 
12, December, 


November, 
Model 377 Stratocruiser. 


December 


Materials (8) 


A Warning to Designers. I. L 
79, No. 2053, November 24, 
summary of a paper.) 


Teed The Aeroplane, Vo 
1950, pp. 451-454, illus. (1 
Engineering problems 
behavior of metals at the low 
stratosphere 

On the Theory of Dislocations. John Lee 
of Applied Physics, Vol. 21, No. 12, 


1262. 6 references 


tended 
from the 


arisil 
temperatures of the 


sjogdanofl 
December, 1950, pp. 125s 


METALS & ALLOYS 


1950, p. 19, illu \ 


1950, pp. 37, 38, 


Effects of Prior Static and Dynamic Stresses on the Fatigue 


Strength of Aluminum Alloys. 
Baker U.S., National Bureau of 
search, Vol. 45, No. 6, December, 


John A. Bennett and James | 
Standards, Journal of 
1950, pp. 449-457, illu 
(Also available as Research Paper No. 2157. | 

. Printing Office, Washington. $0.10.) 

Evaluation by fatigue tests at two stress levels of some of the 
factors involved when a sample of Alclad 24S-T i 
repeated stresses until a small crack is formed. Prior sta 
loading has a definite effect on the fatigue a. in unidires 
tional bending when the amplitude of the 
tively small. 


references. 
Govt 


damaged by 


applied s sis rela 


) 


Comparison of Fatigue Strengths of Bare and Alclad 24S-T3 
Aluminum-Alloy Sheet Specimens Tested at 12 and 1,000 Cycles 


per Minute. Frank C. Smith, William C 
Richard H. Harwell U.S., N.A.C.A., Technical Note 
2231, December, 1950.) pp.,illus. 7 references 

Plastic Biaxial Stress-Strain Relations for Alcoa 24S-T Sub 
jected to Variable-Stress Ratios. Joseph Marin and bh. J 
Kotalik. Journal of Applied Mechanics, Vol. 17, No. 4, Deces 
ber, 1950, pp. 372-376, illus. 1 reference 

Experimental investigation of biaxial plastic stress-strain wit! 
variable stress ratios subjecting tubular specimens to axial t 
sion and internal pressure 


Brueggeman, 


Relations are given for the stre 
strain with both constant and variable stress ratios, 
mental results are compared with theory 

Consideration on the Relationship Between Stress and Strain 
in Plastic Metals. J. H. Palm. Metalen, Vol. 5, No. 1, Septen 
ber, 1950, pp. 9 7 references. In English. Reprint 
Extension of the stress-strain formula for isothermal homo 
geneous deformation in uniaxial tension on the basis of energy 
considerations. 

Copper-Bearing, High-Strength Wrought Aluminum Alloys. 
(Materials Data Sheet No. 202.) Materials & Methods, Vo 
32, No. 6, December, 1950, p. 83. 

Plastic Flow of Platinum Wires. R. P. Carreker, Jr. Jour 
of Applied Physics, Vol. 21, No. 12, December, 1950, pp 
1296, illus. Experimental investigation of the 
strain-time annealed platinum wires at const 


and exper 


1, illus 


1289 

12 references 
behavior of 
stress and temperature 

Some Applications of 
Marcel Pourbaix. Corrosion, Vol. 6, No. 12, 
pp. 395-404, illus. 16 references 

Analysis of the electrochemical reactions that can take plac« 
on the same metallic surface. The theory underlying the aflinity 
velocity, and direction of the reaction, and the polarization curv: 
is reviewed. This analysis is applied to the behavior of iron in 
aqueous solution, and to the reaction between hydrogen and soi 
oxidizing substances on platinum. 


Electrochemical Thermodynamics. 


December, 1950 


NONMETALLIC MATERIALS 


The Strength of Glued Metal Joints. A. 
Ingenieur, Vol. 61, No. 11, Supplement: 
March 18, 1949.) Aero Research Ltd., 


Hartman. (D 


Aero Research Technica 


Materialenkennis, No. 4, 


NG REVIEW MARCH, 1951 


Votes, Bulletin No, 95, November, 1950 10 pp., illus 
reference 
Pests were made on four adhesives for bonding metals: Aral. 


dite, Metlbond, Pliobond, and Redux 


The glued portions were 
ubjected to tensile and compres 


and bending tests 

Why Consider Adhesive Bonded Structures? Scth Gunthorp 
and Richard G. Naugle Product Inpinecring, Vol. 21, No 12, 
1950, pp. 138-148, illus. Advantages of 
metal-to-metal bonding; characteristics of — the 
trength of bonded joints; design factors 
procedures 


ion tests 


December, idhesive 


idhesives: 
involved; bonding 

Factors Affecting the Crazing of Polystyrene. 
and L. F. Rahm. Society of Plastics 
No.9, November, 1950, pp. 7-12, illu 

A study of the growth of cracks, including strain cflects: the 
effect of orientation on the critical clongation, the reversibility of 
crazing, and the effect of organic solvents on the crazing of poly- 
all the experiments indicate that crazing 
pulling apart of the material, the process starting in 
where the orientation of the chains i generally 
ina direction normal to the direction of straining 

The Mechanical Equation of State with Special Attention to the 
Creep of Plastics. William N. Findley Plasties 
Journal, Vol. 6, No. 10, December, 1950, pp. 13-16, 
illus. 12 references 


Bryce Maxwell 


Engineers, Journal, Vol 6, 


3 reference 


tyrene. The results of 
is due to the 


the regions 5 more 


Sociely of 
engineers, 


Industrial Applications of Thermosetting Laminated Plastic 
Tubing. Duane EK. Roland Vaterials & Methods, Vol. 32, No, 
6, December, 1950, pp. 64-66, illu 

Laminated plastic 
Some of its 


tubing has a high strength-weight ratio, 
landing-gear shock struts, insulators, 


and anodizing baskets for 


applications are 
coil forms in transmitter 


urcraft rivets 


Permeability of Glass Wool and Other Highly Porous Media. 
Arthur S. [berall U.S., National Bureau of Standard 
of Research, Vol. 45, No. 5, 
(Also available a 
Printing Office, 


and receivers, 


Journal 
1950, pp 398-406, illus. 
Paper No. 2150, 
$0.10.) 


November > 
& references 
U.S. Govt 


Research 
Washington 

Theoretical investigation of the permeability of highly porous 
media that consist of randomly 
lating the permeability to the 
wecepted theory, 


Theory re- 
Currently 
ind the 
materials are 


arrayed filaments 
structure is reviewed 
ipplicable to materials of low porosity 
theory developed in this paper for highly porous 
extended to give approximate correlations 
mediate 


for materials of inter 
materials of high porosity, per 


with flow with 


porosity. Tor fibrou 


meability varies absolute gas pressure at high 
Reynolds Number Suitable data are given for the 
design of linear flowmeters that use highly porous fibrous ma 
terials. The work was done in the Bureau of Aeronautics, Navy 
Dept., in the development of a suitable diluter 


demand oxygen regulator 


ind low 
flowmeter for 


PROTECTIVE COATINGS 


Evaluation of Rubbing Compounds for Use on Lacquered Air- 
craft Surfaces. Roy A. Machlowitz. American Society Jor 
Testing Materials, Bulletin, No. 170, December, 1950, pp. 31-35, 
illus. 38 references. Determination of the properties of 21 rub- 
bing compounds as a basis for a 
ment of rubbing 
iircraft 


specification covering procure 


compounds for the lacquered surfaces of naval 


SANDWICH MATERIALS 


Bending and Buckling of Rectangular Sandwich Plates. \ 
]. Hoff U.S., N.A.C.A., Technical Note No. 2225, November, 
1950. 28 pp., illus 

Differential equations and boundary conditions are 
The buckling load is calculated for 


9 references 

derived 
a simply supported plate 
subjected to edgewise compression. The formulas obtained art 
evaluated numerically, and the results are plotted in a diagram 
The theory is in satisfactory agreement with results of tests 
carried out at the Forest Products Laboratory. 

Effect of Cell Shape on Compressive Strength of Hexagonal 
Honeycomb Structures. L. A. Ringelstetter, A. W. Voss, and 
C. B. Norris U.S., N.A.CA., Technical Note No. 2243, 
December, 1950. 9 pp., illus. 2 references. Compression 
tests on hexagonal-honeyecomb material made of untreated 5()-Ib 
kraft paper and strips of phenolic film adhesive 
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superior electrical 
insulation for aircraft 


NEW DU PONT TEFLO 


MARCH, 1951 


COATED GLASS FABRICS, TAPES AND LAMINATES 


Here’s a new insulating material of high 
heat resistance with excellent all-round 
electrical and mechanical properties. 
Made of woven glass impregnated and 
coated with tough Du Pont ‘“Teflon,” 
it provides a new margin of safety for 
aircraft motors, generators and cable. 


LOOK AT THESE FINE PROPERTIES 
These ‘Teflon’? Coated Glass Fabrics, 
Tapes, and Laminates provide electrical 
insulation meeting Class H_ require- 
ments. They may be used continuously 
at 200°C. (392°F.); or for short periods 
at 250°C. (482°F.) and at somewhat 
higher temperatures. Creasing parallel 
to the fibers or diagonally does not re- 
sult in loss of good electrical properties. 
“Teflon”? Coated Glass Fabrics do not 
show embrittlement or cracking when 
sharply creased, at temperatures as low 
as -30°F., using the customary cold 
cracking test for coated fabrics. Much 
lower temperatures can be tolerated 
Where sharp creasing is not involved. In 
general, flexibility is maintained even 
at -100°F. Extremely low loss character- 


istics make them valuable in radar and 
electronic equipment. The laminates 
possess arc resistance of an exception- 
ally high order. The ‘“Teflon”’ products 
have good dielectric strength, low di- 
electric constant, and negligible water 
absorption. 

OUTSTANDING APPLICATIONS 
Motor and generator insulation: Armature 
wrappings, coil-insulating sheet, phase 
separators, segments, slot liners, slot 
sticks, tape, V-rings. 

Transformers and coils: Coil separators, 
coreinsulation,leadinsulation,solenoids. 


Cables and electronic equipment. 


E. I. du Pont de Nemours & Co. (Inc.) 


Fabrics Division, Empire State Bldg., New York 1, N. Y. 


Please send me more data on ‘“leflon’’ Coated Fabrics. 


You can now obtain ‘Teflon’? Coated 
Glass Fabrics, Tapes and Laminates in 
limited quantities for experimental pur- 
poses and field tests. A standard line of 
single ply materials and of laminates is 
available. For additional information, 
fill out and mail the coupon below. 


BETTER THINGS FOR BETTER LIVING 
. . THROUGH CHEMISTRY 


Du Pont eistered trademark for its polytetrafluoroethylene 
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Meteorology (30) 


The Upper Atmosphere—Its Exploration and Exploitation. 
Willy Ley. Aeronautical Engineering Review, Vol. 10, No. 2, 
February, 1951, pp. 20-24, 30, illus. 

On the Origin of Tornadoes. Morris Tepper. America 
Meteorologicol Society, Bulletin, Vol. 31, No. 9, November, 1950, 
pp. 311-314, illus. 6 references. 

Dynamics of the Eye of the Storm. M. Magata. Papers in 
Meteorology and Geophysics, Vol. 1, No. 1, October, 1950, pp 
29-37, illus. 10 references. 

An Improved Fully Electric Radiosonde. Karl Sittel and Ernst 
Menzer. American Meteorological Society, Bulletin, Vol. 31 
No. 9, November, 1950, pp. 341-346, illus. Sreferences. 

This fully electric radiosonde uses the Finnish principk 
The temperature is measured with a temperature sensitive di 
electric; the humidity, by the determination of the psychrometric 
difference; and the pressure, by a corrugated diaphragm that 
positions a cylindrical condenser. The measuring elements and 
the construction of the sonde, as well as the calibration and re- 
ceiving station, are outlined. The more important phases of 
the investigation are briefly mentioned, and a comparison of the 
temperature measurements with a number of other sondes is 
given. 

Studies on Biplane Wing Vanes, Ventilator Tubes and Cup 
Anemometers. I. M. Sanuk. Papers on Meteorology and 
Geophysics, Vol. 1, No. 1, October, 1950, pp. 81-132, illus. 8 
references. The mathematical treatment of the problems is 
given to provide the basis for establishing the experimental and 
design techniques. 

Automatic Frost Point Hygrometer. Stanley H. Jury and 
William Light, Jr. Analytical Chemistry, Vol. 22, No. 12, De 
cember, 1950, pp. 1536-1540, illus) 6references. 

Electronic Meteorological Instruments in the India Meteoro- 
logical Department. S. P.Venkiteshwaran. Journal of Scienti/ 
& Industrial Research, Vol. 9A, No. 9, September, 1950, pp. 310 
313, illus. 6 references. 

A Meteorograph for Low Altitude Sounding. William H 
Parrott, Robert G. Paquette, and Phil E. Church. American 
Meteorological Society, Bulletin, Vol. 31, No. 9, November, 1950, 
pp. 336-340, illus. 5 references. 

Wind-Direction and Speed Robot. H. Kamamoto and S$ 
Kimura. Papers on Meteorology and Geophysics, Vol. 1, No. 1, 
October, 1950, pp. 77-80, illus. 

Design of an automatic wind direction and speed station for 
use on the southern islands of Japan. The equipment, which 
consists of a transmitter and receiving set (located at the main 
weather station), uses a carrier wave of 416 megacycles per se: 
The effect of temperature on the performance of the robot 
studied. 


Observation of Precipitation with an Airborne Radar. E. J 
Smith. Australian Journal of Scientific Research, Series A, 
Physical Sciences, Vol. 3, No. 2, June, 1950, pp. 214-223, illus. 
references. 

Some Preliminary Studies of the Rapid Variations in the Index 
of Refractions Atmospheric Air at Microwave Frequencies. 
C. M. Crain and J. R. Gerhardt. American Meteorological 
Society, Bulletin, Vol. 31, No. 9, November, 1950, pp. 330-335, 
illus. 11 references. 

Correspondence: A Virtual Echo-Layer Above the Bright 
Band. David Atlas and Harold C. Banks. Reply. Pauline M 
Austin and Alan C. Bemis. Journal of Meteorology, Vol. 7, N« 
6, December, 1950, pp. 402-404, illus. 6 references. 

Forecasting by Statistical Inferences. Irving I. Gringorten 
Journal of Meteorology, Vol. 7, No. 6, December, 1950, pp. 388 
394, illus. 10 references. 

On Stochastic Interpolation of Omitted Observation. M 
Ogawara. Papers in Meteorology and Geophysics, Vol. 1, No. 1, 
October, 1950, pp. 50-57. 4 references. 

Radiative Heat Transfer in the Air Near the Ground. E. L 
Deacon. Australian Journal of Scientific Research, Series 
Physical Sciences, Vol. 3, No. 2, June, 1950, pp. 274-283, illus 
12 references. 

The Formation of Rain by Coalescence. E. G. 
Australian Journal of Scientific Research, Series A, 
Sciences, Vol. 3, No. 2, June, 1950, pp. 193-213, illus. 
ences. 
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16 refer 
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Statistical Explanation of Spontaneous Freezing of Water 
Droplets. Joseph Levine. U.S., N.A.C.A., Technical Note 
Vo. 2234, December, 1950. 7 references 

Correspondence: Preliminary Experimental Results Cop. 
cerning Charge Generation in Thunderstorms Concurrent with 
the Formation of Hailstones. H. K. Weickmann and H, J. 
aufm Kampe. Journal of Meteorology, Vol. 7, No. 6, Decembe 
1950, pp. 404, 405. 3 references. 

An Experimental Research of Evaporation from a Circular Dish. 


27 pp., illus. 


er, 


S. Ooi. Papers in Meteorology and Geophysics, Vol. 1, No. 1 
October, 1950, pp. 183-147, illus. 11 references. 
A Theory of Annual Temperature Variations. Thomas A. 


Gleeson. Journal of Meteorology, Vol. 7, No. 6, December, 1950, 
pp. 351-862, illus. 22 references. 

Some Possible Effects of Solar-Radiation Changes on the An- 
nual Pressure Oscillation. Jerome Spar. Journal of Meteor- 
ology, Vol. 7, No.6, December, 1950, pp. 395-397, illus. 2 refer- 
ences. 

On the Method of Computing Vertical Motion in the Atmos- 
phere. Y. Masuda. Papers in Meteorology and Geophysics, 
Vol. 1, No. 1, October, 1950, pp. 1-28, illus. 4 references 

Dynamics of the Movement of Atmospheric Vortices. M. 
Magata. Papers in Meteorology and Geophysics, Vol. 1, No. 1, 
October, 1950, pp. 38-44. 

Transformation of the Equations of Motion in Dynamical 
Meteorology to Orthogonal Curvilinear Coordinates. [I]. Ara- 
kawa. Papers in Meteorology and Geophysics, Vol. 1, No. 1 
October, 1950, pp. 45-49. 3 references. 

Correspondence: Potential Shear, A Suggested Conservative 
Property in Equatorial Meteorology. H. Arakawa. 
Meteorology, Vol. 7, No.6, December, 1950, p. 404. 

On the Formation of Shear Lines in the Upper Atmosphere. 
Yi-Ping Hsieh. Journal of Meteorology, Vol. 7, No. 6, December, 
1950, pp. 382-387, illus. 4 references. 

Possible Effects of Ozonosphere Heating on Sea-Level Pres- 
sure. H. Wexler. Journal of Meteorology, Vol. 7, No. 6, De- 
cember, 1950, pp. 370-381, illus. 24 references. 

A Preliminary Quantitative Analysis of Precipitation Mech- 
anisms. Henry G. Houghton. Journal of Meteorology, Vol. 7, 
No. 6, I Jecember, 1950, pp. 363-369, illus. 10 references 

Observational Studies of Convection. Joanne Starr Malkus, 
Andrew F. Bunker, and Kenneth McCasland. Soaring, Vol 
14, No. 5-6, May-June, 1950, pp. 18, 15. Observational proce- 
dure and results of studies on cumulus clouds and thermals at 
the Woods Hole Oceanographic Institution during the Summer of 
1949. 

A “Geostrophic Map.” Archie F. Williams. American 
Meteorological Society, Bulletin, Vol. 31, No. 9, November, 1950, 
pp. 315-317, illus. 

Map Analysis in the Vicinity of a Pressure Jump. Jolin C. 
Freeman, Jr. American Meteorological Society, Bulletin, Vol. 
31, No.9, November, 1950, pp. 324, 325, illus. 4references 

On the Intensities and Altitudes of the Night-Sky Light. H 
Simamura and I. Ichimura. Papers on Meteorology and Geo- 
physics, Vol. 1, No. 1, October, 1950, pp. 153-160, illus. 12 
references. 

On the Visibility in the NW-Pacific. H. Arakawa. 
in Meteorology and Geophysics, Vol. 1, No. 1, October, 1950, pp. 
58-66, illus. 


Journal of 


Papers 


Military Aviation (24) 


The California Plan; Mobilizing Civil Air Power for Maximum 
Utilization in an Emergency. Southern Flight, Vol. 34, No. 6, 
December, 1950, pp. 16, 17, 33. 


Navigation (29) 
Radar Will Be Primary Traffic Control Aid. 


Perreault. American 


William D 
Aviation, Vol. 14, No. 23, December 25, 

1950, pp. 32-35, illus. Report of the Operational Policy Group 
of the Air Coordinating Committee’s Navigation Panel. 

New Radar for Airport Control. Zhe Aeroplane, Vol. 79, No 
2056, December 15, 1950, pp. 552, 553, illus. 

Description of the Airfield Control Radar to be installed at 
London Airport and used in conjunction with the Microwave 
Early Warning Radar installation. 
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AKRONAUTICAL 


Martin Staffed for 
Systems Engineering 


Guided missiles experience 
aids company in implementing 
this airplane design concept 


Guided missiles were the first aircraft 
to attain supersonic speeds——-to acquire 
fully automatic control—to require the 
close design integration of components 
which The Glenn L. Martin Company 
calls Systems Engineering. Today, super- 
sonic speeds and increasingly difficult 
missions demand that piloted airplanes, 
too, be designed as integrated airborne 
systems. 


That’s why Martin engineering is 
staffed by representatives of all three 
elements in the production of modern 
airplanes— airframe and power plant 
electronic flight and navigational controls 
—and military armament or passenger 
facilities. 


Complete Development Coordinated 

No longer is aerial-weapons engineering 
concerned solely with the development of 
flying vehicles whose only goal is speed. 
And the complete development of an 
aerial weapon must be so scheduled that 
the end product represent a completely 
coordinated system. 


Radar, servo-mechanism, automatic 
control, automatic computer and antenna 
experts—as well as aerodynamicists, 
structural engineers and electrical, hy- 
draulic, armament and power plant in- 
stallation specialists—are all part of the 
well-integrated engineering team Martin 
| Offers its customers today. 


Martin Ads Tell 
Air Power Story 


Reaching millions of informed, alert 
American magazine readers, Martin 
| advertisements like this highlight air 
power’s important role in our country’s 
preparedness program. 


Survey after survey has demonstrated 
that their story-style appearance at- 
tracts an extremely high readership and 
a worthy audience for the facts on this 
vital question. 


ENGINEERING 


REVIEW 


MARCH, 1951 


New Navy Sub-Hunter 
Turns on a Dime! 


A TRAIL OF DYE marks 
the quick turn of 

a Navy Marlin 

—in one-third the 
radius normally 
required. 


A cLoss-up sketch of the 
hydroflaps developed by 
Martin engineers. 


AIRCRAFT 


Builders of Dependable Aircraft Since 1909 


Developers and Manufacturers of: 


Navy P5M-1 Marlin seaplanes ¢ 
Navy P4M-1 Mercator patrol planes 
e Navy KDM-1 Plover target drones 
e Navy Viking high-altitude research 
rockets @ Air Force XB-51 experi- 
mental ground support bombers ¢ 
Martin airliners ¢ Guided missiles ¢ 
Electronic fire control & radar sys- 
tems @ Precision testing instruments 
© Leaders in Building Air Power to 
Guard the Peace, Air Transport to 
Serve It. 


A pair of hinged, underwater flaps on 
the stern of the Navy’s big, new Martin 
P5M-1 Marlins—serving as brakes for 
fast taxiing stops and as stern rudders 
for increased maneuverability—have 
diminished two problems common to all 
seaplanes. They permit operations from 
rivers and restricted inlets. Give added 
safety when landing near a seaplane 
tender with other planes staked out in 
its area. Provide faster turns essential 
to air-sea rescue work. 

Hydroflaps are just one of the ad- 
vanced features of this modern, sub- 
hunting successor to the famous Martin 
PBM Mariner seaplane series. The Mar- 
lin will be equipped with latest elec- 
tronic devices for detecting submarines, 


‘as well as armament for destroying 


them. Its clean, streamlined profile gives 
it more speed than its older brothers. Its 
long, extended hull diminishes the con- 
ventional “step,” gives it much greater 
stability on the water. The sub-hunting 
Marlin is another example of the result- 
producing teamwork between our mili- 
tary services and advanced Martin air- 
craft-weapons engineering. THE GLENN 
L. Martin Company, Baltimore 3, Md. 


Hydroflaps allow advanced base flights 
from restricted bodies of water—permit 

safer operation from seaplane tenders— 

improve maneuverability in air-sea rescue 
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Ordnance & Armament (22) 


Fighter Armament. 
Weyl. 


537, 


V—Lessons from the Luftwaffe. A. Rk 
Flight, Vol. 58, No. 2185, December 7 


1950, pp. 535 
illus. 


’ 


Photography (26) 


Photographic Determination of the Orientation of a Rocket. 
L. W. Fraser and R. S. Ostrander. Photographic Engines 
Vol. 1, No. 4, October, 1950, pp. 105-118, illus 
Development of the method 


2 reference 
The position of the camer 
space can be determined from a photograph that contain 
or more identifiable landmarks 
derived by means of a 


The orientation of the rocket i 
model that contains the fixed angu 
relationship of the camera to the rocket in which it is mounte: 


An Iconoscope Electro-Optical Shutter for High-Speed Photog 
raphy. H. A. Prime and R. C. Turnock. (/.E.E., Measur 
ments Section, Paper No. 1067.) Institution of Electrical Ey 
neers, Proceedings, Part ll, Power Engineering, Vol. 97, No. 
December, 1950, pp. 793-796, illus. 9 references 

The application of television techniques to high-speed photos 
raphy. The system uses an iconoscope tube in which the phot 
emission is controlled by the application of suitable potentials to 
the collector 
chosen 


electrode 
interval, 


The charge image, formed during 
on the and subsequently 
Examples of exposures of various duration down to 2 
are shown. The mechanisms of spurious image form 
the “‘shutter-closed”’ period are discussed rl 

performance of the system is compared with that of a Kerr cell 

A High Intensity Short Duration Spark Light Source. |. A 
Fitzpatrick, J. C. Hubbard, and W. J. Thaler. Journal o 
plied Physics, Vol. 21, No. 12, December, 1950, pp. 1269 
illus. 2 references 

A high-intensity light source with an effective duration of 10 
sec. is obtained by using a coaxial cable with silver conductor 
The dielectric, which forms the body of the cable, is compound 
of barium titanate 


is stored mosaic 
scanned. 
10 


tion during 


1/ 


12% 


The cable length is 16.5¢m. 

Shadowgrams of Spherical Missiles Entering Water at Super- 
sonic Speeds. J. H. McMillen, R. L. Kramer, and ID. E. Al 
mand. Journal of Applied Physics, Vol. 21, No. 12, December 
1950, pp. 1341, 1342, illus. 

A Photographic Method for Displacement/Time Recording. 
F. M. Bruce. British Journal of Applied Physics, Vol. 1, > 
11, November, 1950, pp. 291-293, illus. 4 references 

The image of a point source of light produced by a smal 
spherical reflector is formed on the surface of a moving body 
The motion of the reflector is recorded on a continuous-feed or 
rotating-drum camera in the form of a sharply focused cor 
tinuous line giving a displacement-time record that can be r¢ 
directly 

Simultaneous Photography of Self-Luminous and Non-Self- 
Luminous Effects. John S. Rinehart. Review of Scient 
Instruments, Vol. 21, No. 11, November, 1950, pp. 939, 940, illu 


2 references. A technique for the simultaneous use of streak 


photography and microsecond multiflash techniques. 

Hand-Held High Speed Motion Picture Camera. Bernard 
Marcus. Photographic Engineering, Vol. 1, No. 2, April, 195 
pp. 3 references. Characteristics and operatio1 
of the German Rotax high-speed camera with a continuously 
variable speed range of 24-600 frames per sec. 

Study of Deformation at High Strain Rates Using High-Speed 
Motion Pictures. Herbert I. Fusfeld and Josephine Carr Fedes 
American Society for Testing Materials, Bulletin, No. 170, D 
cember, 1950, pp. 75-79, illus. 2 references. 

Method for studying the geometry of deformation proces 
at drawing speeds. 


57-62, illus 


A shadow technique is used for measuril 
the strain and shape of the neck during high-speed tension test 

Camera Frames Low-Level Flight Data. Week, Vol 
54, No. 1, January 1, 1951, p. 25, illus. 

A camera developed by Douglas Aircraft Co. which has a semi 
circular glass grid located between the camera lens and fil 
Horizontal lines on the grid represent 2°; the vertical included 
angle is 10°; the horizontal angle is 160°, which is the limit of t! 
camera tracking range. This ‘‘Photoscope’’ camera acts as a 
photographic transit; it is placed on a line perpendicular to thx 
flight path. Accurate leveling is done by a transit-type tripod 


Aviation 


ING REVIEW MARCH, 1951 


The Application of Radar to Geodetic Surveying. |. Warner 
lustralian Journal of Applied Science, Vol. 1, No. 2, June, 1959 
pp. 133-146, illus. 9 references. 
Discussion on ‘‘Shoran—An Electronic Tool for Surveying 
and Mapping” by J. L. Rannie. B. G. Ballard. Engineering 
Journal, Vol. 33, No. 11, November, 1950, pp. 982-984, illus 


Power Plants 
JET & TURBINE (5 


Behavior of an Experimental Combustion Chamber at Reduced 


Pressures. Stewart Way and R. L. Hundstad | merican 
Society of Mechanical Engineers, 71st Annual Meeting, November 
26 December 1, 1950, New York, Preprint No. 50-A-112 
Westinghouse Electric Corporation, Westinghouse Research Lab 
oratories, Scientific Paper No. 1557, November 18,1950. 31 pp., 
illus. 3 references 

A study of a simple can-type combustion chamber handling 4 


petroleum distillate fuel in the pressure range of 4—20 Ibs. per 
sq.in. absolute was made to determine the losses at low pressures 
The liquid fuel was injected into the 
through a 7.5 gal. per min. swirl atomizer. 
using a 2.25 gal. per min. swirl atomizer. 

The Reheat Factor in Turbines and Turbocompressors; New 
Formulae for Calculating the Factors for Units with Finite Stages 
Based on Known Methods Used on the Infinite Stage Assump- 
tion. J. Kestin. Aircraft Engineering, Vol No. 262, De 
cember, 1950, pp. 361-367, illus. 10 references 

Theoretical Analysis of Various Thrust-Augmentation Cycles 
for Turbojet Engines. Bruce T. Lundin. U.S., N.A.CA 
Report No. 981, 1950. 17 pp., illus. 4 references. Govt 
Printing Office, Washington. $0.20. 

Analysis of principles and operation of tailpipe burning, water 
injection, and bleedoff methods of thrust augmentation 
show the effects of the design and operating variabk 
system on the thrust and fuel consumption of the engine 

General Algebraic Method Applied to Control Analysis of Com- 
plex Engine Types. Aaron S. Boksenbom and Richard Hood 
U.S., N.A.C.A., Report No. 980, 1950. 12 pp., illus 
U.S. Govt. Printing Office, Washington. $0.15. 

The Development of a Hollow Blade for Exhaust Gas Turbines. 
H. Kohlmann. (ZWB, Untersuchungen und Mitteilungen Nr 
788, December, 1943.)  U.S., N.A.C.A., Technical Memorandum 
Vo. 1289, December, 1950. 51 pp.,illus. 3 references 

Suitable profiles for the blades were developed by cascade 
studies. Cascade efficiency was defined on the basis of the lift 
and drag terms from airfoil theory. The turbine blading was 
laid out on the basis of cascade theory, and Joukowsky profiles 
were used as the blade sections. Calculating methods are de- 
veloped for obtaining information about the temperature dis- 
tribution over the blade and in the blade shank and root. Manu- 
facturing techniques were developed simultaneously with the 
design calculations 

Pulsating Jet Engines—-A Survey of the Development of 
Ignition. P. Schmidt. (Verein deutscher Ingenieure, Zeitschrift, 
Vol. 92, No. 16, June 1, 1950, pp. 393-399.) The Engineer's 
Digest, Vol. 11, No. 11, November, 1950, pp. 378, 379, illus 

Extended Lift of Propeller Turbine Engines. R. N. Dorey 
(S.A.E., National Aeronautic Meeting, New York, April 17-20, 
1950, Preprint.) Esso Air World, Vol. 3, No. 2, September 
October, 1950, pp. 34—41, illus. 

Turbojet Engines—-Service Experience. John W. Bailey 
SAE Journal, Vol. 51, No. 12, December, 1950, pp. 23-25, illus. 
(Excerpts from a paper Allison J35 and J33. 

A Starter for Turbines. The Aeroplane, Vol. 79, No 
December 8, 1950, pp. 514-6516, illus., cutaway drawing 

The starter, developed by Rotax, Ltd., consists of a small tur- 
bine driven by a gas discharge from a cordite cartridge. The 
unit was developed for use on the de Havilland Ghost turbojet 

“Lesser Flea” Turbine-Starting; Some Observations on the 
AiResearch Pneumatic System. Stanley H. Evans. Flight, 
Vol. 58, No. 2185, December 7, 1950, p. 534, illus. 

Jets Ablaze. Howard A. Klein. Aero Digest, Vol. 61, No. 6, 
December, 1950, pp. 30, 31, 68-70, illus. Fire hazards and fire 
preventive measures in jet aircraft. 

Development of the Turboprop; British and American Units 
and the Aircraft in Which They Are Installed. Flight, Vol. 58, 
No. 2184, November 30, 1950, pp. 489-497, illus. 
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llagan Ratio lotalizer 


UP TO THREE INPUT SIGNALS COMBINED 
ACCURATELY TO GIVE ONE OUTPUT SIGNAL 


educed 

merican 

1-112 Add. subtrs avers . 
Add, subtract or average pneumatic 


indications of flow rates, to secure a pneu- 


Here are a few of the things matic indication of the totalized flow. 
“« | you can do with this versatile 9 
pneumatically-operated 


3; New Transmit an output signal which is in 
Stages * ] h ° , a definite ratio to the measured static 
sum | automatic control MECHANISM: pressure. 
Cycles 
». Govt 
' Establish a remote pneumatic set point 
phew adjustment, or introduce rate of change 
of each or automatic reset characteristics into an 
automatic control system. 
of Com- 
Hood 
erences 
irbines. 4, 
en Nr 
randum Establish a wide variety of selector or 
; limiting control actions, by using Totalizer 
cascade . . 7 . 
the lift units singly or in multiple. 
ing was 
profiles 
For detailed information concerning 
Maem. this extremely versatile mechanism, just 
ith the fill in and mail the coupon or write to 
ssi Hagan Corporation, Hagan Building, 
itschrift, | Pittsburgh 30, Pa., giving details of any 
igineer’s specific application in which you are 
interested. 
Dorey 
| 17-20, 
B uiley ; Hagan Corporation | 
illus. Hagan Building | 
RR | Pittsburgh 30, Pennsylvania | 
4 AGA n C 0 K p 0 Rg AT j 0 k | Please send me further information on Hagan Ratio Total- | 
vall tur- § | izer. | am particularly interested in | 
rhe | 
jet vo RING BALANCE FLOW AND PRESSURE INSTRUMENTS ial | 
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Sapphire (Armstrong-Siddeley) Turbojet Development. Pau! 
H. Wilkinson. Aviation Age, Vol. 14, No.6, December, 1950, pp 
30, 31, illus. 


RECIPROCATING (6) 


Thermal Stresses in a Piston and Cylinder of an Air Cooled 
High Speed Internal Combustion Engine (Aero-Engine). | 
Summary, Introduction and Thermal Stresses in a Piston. G 
Broersma. Indonesia, Office for Scientific Research, Publicatior 

Vo. 17, August 7,1950. 20 pp., illus. 

Derivation of formulas relating stress and temperature in 
piston. A general treatment is developed for the thermal stres 
Radial and tangential stresses occur in the piston crown; axi 
and tangential stresses occur in the piston skirt. In the computa 
tion of the stresses in the cylinder, the stress patterns are cal 
culated for the cooling fins without the cylinder and for the coo! 
ing fins with an infinitely long cylinder. The resulting solution 
is a series of equations; each equation represents the solution for 
one cooling fin. 

Observation of the Lubricating Oil Film Between Piston Ring 
and Cylinder of a Running Engine; The Effects of Ring Geom- 
etry. R. L. Brooks and M. L. Atkin. Australia, Departmen 
of Supply and Development, Aeronautical Research Laboratori« 
Report No. E66, May,1950. 21 pp.,illus. 5references. 

A qualitative method of studying the oil film involved measur 
ing the electrical contact resistance between the top piston ring 
and cylinder wall of a running engine. A cathode-ray oscillo 
graph measured the potential drop between the ring, which was 
insulated from the rest of the piston, and the cylinder wall, when 
a small fixed potential was applied through a known series resis 
tor. A single-cylinder P. & W. Wasp H air-cooled engine wa 
used. Torsion and taper-faced rings, rings with chamfered 
edges, and the effect of ring bearing area were studied. 

How to Cool Pistons. Frank Jardine. SAE Journal, Vol. 51, 
No. 12, December, 1950, pp. 52-55, illus. (Based on a paper 
Piston Cooling and Ring Groove Wear). 

The Supercharging of Internal Combustion Engines. I, 
II. Harry R. Ricardo. The Engineer, Vol. 190, Nos. 4948, 
4949, November 24, December 1, 1950, pp. 501, 502; 519-522, 
illus. Analysis of the supercharging process; comparison of 
advantages of supercharging in aircraft engines 
and the four-cycle diesel. 

Investigation of a Systematic Group of NACA 1-Series Cowlings 
with and Without Spinners. Mark R. Nichols and Arvid | 
Keith, Jr. U.S., N.A.C.A., Report No. 950, 1949. 100 pp., 
illus. 7 references. U.S. Govt. Printing Office, Washington 
$0.55. 

Studies in the Langley propeller-research tunnel of cowling 
spinner combinations based on the N.A.C.A. 1-series nose inlet 
to obtain systematic design data for one family of approximately 
ellipsoidal spinners. 


30 references. 


racing cars, 


Calculation of Stresses in Connecting Rods. H. Parkus. 
(Maschinenbau und Wdarmewirtschaft, Vol. 5, No. 9, September, 
1950, pp. 152-157.) The Engineer's Digest, Vol. 11, No. 11 
November, 1950, pp. 387-390, illus. 1 reference. 

A method is developed for calculating the nominal stresses 
the weakest cross sections of the connecting rod. The actua 
extreme values of the stress on the rod can be obtained by multi 
plication with the corresponding stress-concentration factors 
The process is applied in a sample calculation of the stresses on 
connecting rod at a speed of 2,200 r.p.m. 

Power-Plant Installation of the AG-14 Pusher. Ben Anderson 
and Marvin Greenwood. Aeronautical Engineering Rei 
Vol. 10, No. 2, February, 1951, pp. 31-36, illus. 3 reference 
Installation problems of the Continental C-90 engine mounte: 
on a pusher on the Anderson-Greenwood AG-14 personal ait 
plane. 

More Power for the Gipsy Queen 70. de Havilland Gazett 
No. 59, October, 1950, p. 8, illus. 


ROCKET (4 


Three Equations for Rapid Calculation of Rocket Motor 
Thrust. Hermann Oberth. British Interplanetary Society, Jour 
nal, Vol. 9, No. 6, November, 1950, pp. 275-278. 

Rockets and R.A.T.O. A. V. Cleaver. Flight, Vol. 58, No 
2184, November 30, 1950, pp. 482-484, illus. (Digest of a paper 
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Production (36) 


An Improved Casting Process with Resin-Sand Moulds. y 
W. Perry. Aircraft Engineering, Vol. 22, No. 262, 
1950, pp. 371, 374, illus. 

This process uses molds made of a dry mixture of sand and a 
phenolic resin baked on a cast-iron pattern as a thin shell Long 
baking and curing times are unnecessary, but the mold can be 
used only once. This method was applied by the Bakelite Diy 
of Union Carbide & Carbon Corp. on a process developed by 
Johannes Croning. 

Optical System Developed for Building Large Jigs and Fixtures. 
Gilbert P. Muir. The Tool Engineer, Vol. 25, No. 6, De cember, 
1950, pp. 24, 25, illus. 

A method developed by Republic Aviation Corp. for erecting 
large tooling for aircraft structures which uses (British) Taylor 
Hlobson optical instruments and knock-down German jig-as 
sembly castings 


cember, 


The system sets up beams of light as reference 
lines instead of using mechanical devices, and, in combination 
with adequate positioning equipment, coordinates the fixture 
matching points with the established lines of sight or light beams 
The apparatus permits working to an accuracy of 0.0015 in. ina 
50-ft. vertical or horizontal span, and to 6 sec. of angle. 

Optical Tooling Eases Airframe Building. Aviation Week, 
Vol. 53, No. 24, December 11, 1950, pp. 23, 25-29, illus. A 
method developed by Republic Aviation Corp. for erecting large 
tooling for aircraft structures. 

Aircraft Riveting. H. Giddings. Royal Aeronautical Society, 
Journal, Vol. 54, No. 480, December, 1950, pp. 753-778, illus 

A discussion from the standpoint of the structural designer 
The functions of a riveted joint are reviewed, and the various 
types of rivets are compared in their characteristics and applica 
tions. Other topics investigated include fatigue and loading 
characteristics of each type, rivet weights, and comparative costs 

Airspeed Ambassador. V——Wing Centre-Section and Outer- 
Plane Tooling and Assembly. Aircraft Production, Vol. 12, No 
146, December, 1950, pp. 351-354, illus. 

Production Engineering, Administration and Management. 
VII. J. V. Connolly. Aircraft Engineering, Vol. 22, No. 262, 
December, 1950, pp. 368-370 
trol processes. 

Split-Second Planning. Willard L. Landers. Aero Digest 
Vol. 61, No. 6, December, 1950, pp. 20-22, 74-76, 82, illus. Fair- 
child’s Industrial Mobilization Planning Program and its ap- 
plication to the production of the C-119. 

Manufacturing Research Advises: To Buy or Not to Buy—To 
Save. R. Brut Schulze. The Martin Star, Vol. 9, No. 12, De 
cember, 1950, pp. 14, 15, 19, illus. 

The Glenn L. Martin Co. uses a method of economic analysis 
to determine if the company should install new equipment. 
Strict economic control governs every purchase, and all factors 
(utilization, length of time the equipment is expected to last, 
advantages over present equipment, estimates of future produc- 
tion needs) are considered before any purchase is made. 

Stretch-Wrap Forming. II—British Practice in the Use of the 
Hufford Machine. Aircraft Production, Vol. 12, No. 146, De- 
cember, 1950, pp. 334-340, illus 

Radius-Forming; Ingenious Wheel-Dressing Device for Small, 
Concave and Convex Arcuate Forms. Aircraft Production, Vol. 
12, No. 146, December, 1950, p. 333, illus. 

Machining Blower-Casings; Single-Location Fixture for 
Maintaining Close Tolerances on Godfrey Units. <Aircrajl 
Production, Vol. 12, No. 146, December, 1950, pp. 331-333, illus 

Heat Treatments; Their Selection and Specification in De- 
sign. III—Combination Hardness and Toughness. Norman 
N. Brown. Machine Design, Vol. 22, No. 12, December, 1950, 
pp. 137-142, illus. 

Short-Run Piercing; Adaptable, Template-Controlled Ma- 
chine for Small- and Medium-Quantity Production. 4 ircraft 
Production, Vol. 12, No. 146, December, 1950, pp. 357-359, illus. 

The Weldability of Chromium-Molybdenum Steels; Steel 
Composition and Arc Welding Procedure. H. F. Tremlett 
Institute of Welding, Transactions, Vol. 13, No. 3, October, 
1930, pp. 1438-156, illus. 

Welding Electrodes and Rods—for Ferrous and Nonferrous 
Metals. H. R. Clauser. (Materials & Methods Manual No 
65.) Materials & Methods, Vol. 32, No. 6, December, 1950, pp 


67-82, illus. 2 references 
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FOR ENGINEERS with des 


ign problems 


TYPICAL DESIGN PROBLEMS | 
where High-Speed Motion Pic- 
ture Photography is Indispensible © 


Aeronautical— 

Fuel Combustion Studies 
Automotive— 

Action of Shock Absorbers 
Chemical — 

Crystal Formations and Mixing of 

Chemicals 
Explosive— 

Detonation Studies 
Electrical — 

Relay Action Studies 
Glass — 

Breakage Studies 
Marine 

Cavitation Studies 


gees conga Studies gears, clutches, pistons, watch and clock movements, flow of metals and 


Oa fatigue of materials. To stop action so engineers and scientists can 
Muscular Studies closely and critically study high-speed phenomena, way beyond the 

Physical— . perception of the human eye, it is often necessary to take pictures as 
Ebulation Studies slowly as 150 and as rapidly as 14,000 per second. Only with the 

Plastics — FASTAX are such wide speed ranges obtainable. Insist on FASTAX for a 
Breakage Studies wide range of time-motion studies. 


Soap— Wollensak Optical Company offers assistance and consultation 
Detergent Action Studies 


Dozens of major industries are making ‘super slow motion” studies of the 


high-speed action of fuse blowouts, relays and switches, governors, 


services to present and prospective users of high-speed photography. 
Textile— Wollensak can also fill all the requirements for establishing a high- 
Spindle Action Studies speed laboratory. Write for more detailed information. Wollensak 
Optical Co., Industrial and Technical Photographic Division, Dept. 90-A 

FASTAX Means FAST AXtion Photography. Rochester 21, N. Y. 


DisTRIsUTOR IN THE UNITED STATES 
Gray baR 
ELECTRIC COMPANY 
420 Lexington Avenue, New York 17, N. Y. 
Or Your Local Branch 


FOREIGN rer (Except Canada and Newfoundland) 
* OPTICAL CO., ROCHESTER 21, N.Y. Westrex Corporation 


111 Eighth Avenue, New York 11, N. Y., U.S.A. Ss ; 


= 
— it's FA S AA ~ 4 
ati moving film cameras with the > 
in GREATEST OPE RATING \ ”) COL | 
SPEED RANGE 
= The FASTAX gmm Camere has 
= | a speed range from 300 to 
os | 14,000 pictures per second 
The 
Sap FASTAX 16mm Camera has a 
ie | speed range from 150 to 
vs 7,000 pictures per second 
| 
| 
Hollensa 
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Experiments for the Determination of the Influence of Residual 
Stresses on the Fatigue Strength of Structures. M. Ros 
Institute of Welding, Transactions, Vol. 13, No. 5 (Welding R 
search, Vol. 4, No. 5), October, 1950, pp. 83r—93r, illus. 8 refer 
ences. 

A Review of Recently Published Information on the Spot 
Welding of Light Alloys. P.M. Teanby. Institute of Weldir 
Transactions, Vol. 13, No. 5 (Welding Research, Vol. 4, No 
October, 1950, pp. 94r—102r, illus. 31 references. 

Reports of International Welding Commissions. 
Welding, Transactions, Vol. 13, No. 5, October, 1950, pp. 135 
141. Reports of commissions on resistance welding, document 
tion, terminology, standardization, weldability, 
and stress relieving, and brittle fractures. 

An Investigation of the Copper Brazing of Steel. C.J. Osborn 
and §. T. M. Johnstone. Australia, Department of Supply, 
Aeronautical Research Laboratories, Report No. SM. 159, August, 
1950. 15 pp., illus. 16 references. 

Split-Block Construction; Multiple Method of Manufacturing 
Wood Details. J. C. Reussner. Aircraft Production, Vol. 12, 
No. 146, December, 1950, pp. 341, 342, illus. 

The process consists essentially of making each part in th 
form of a wood block and using slices of these blocks to build the 
finished details. It is suitable for thin components since th 
depth of the parts is limited by the size that can be cut on a saw 
(about 12 in.). Synthetic-resin glues are used to assemble the 
finished parts. The process was developed by Slingsby Sail 
planes, Ltd. and is used by them in the manufacture of gliders 

Scientific Packaging. Aircraft Production, Vol. 12, No. 146, 
December, 1950, pp. 343-348, illus. Design and construction of 
special packings for the shipment of aircraft components. 


residual stress« 


Propellers (11) 


Investigation of a Systematic Group of NACA 1-Series Cowlings 
with and Without Spinners. Mark R. Nichols and Arvid | 
Keith, Jr. U.S., N.A.C.A., Report No. 950, 1949. 100 pp., 
illus. 7 references. U.S. Govt. Printing Office Washington 
$0.55. 


Alcoa makes 
ALUMINUM DIE CASTINGS 


Large die-casting facilities, 63 years of alumi- 
num experience and a staff of “old hands” at die 
casting aluminum make Alcoa a dependable 
source of supply for quality die castings. For 
details, see your local Alcoa specialist. He's listed 
under in your classified phone book. 
Or write: ALUMINUM COMPANY OF AMERICA, 1913C 
Gulf Building, Pittsburgh 19, Pennsylvania. 


“aluminum” 


RING REVIEW 


MARCH, 1951 


Studies in the Langley propeller-research tunnel of cowling. 
spinner combinations based on the N.A.C.A. 1-series nose inlets 
to obtain systematic design data for one family of approxim; ately 
ellipsoidal spinners 


Rotating Wing Aircraft (34) 


Theoretical Analysis of Oscillations in Hovering of Helicopter 
Blades with Inclined and Offset Flapping and hagging Hinge 
Axes. M. Morduchow and F. G. Hinchey. U.S., At: 

Technical Note No. 2226, December, 1950. 31 pp., illus 
references. Derivation and analysis of the frequency and damp 
ing characteristics of the coupled flapping and lagging oscillations 

Helicopters, Present and Future. Igor |. Sikorsky. Aer 
nautical Engineering Vol. 10, No. 2, February, 1951, pp 

38, illus. 

Hoppi-Copter MK 2. 

Vol. 20, No. 11, October, 


Re ULE Ww, 


C. Colin Copper. 
1950, pp. 6, 7, illus. 


American Helicopter 


Sciences, General (33) 
MATHEMATICS 


Numerical Determination of Fundamental Modes. 
A. Flanders and George Shortley. Journal of . 
Vol. 21, No. 12, December, 1950, pp. 
ences. 

A method for the numerical determination of the fundamental 
eigenfunction and eigenvalue in linear eigenvalue problems 
The procedure is based on the use of a network and difference 
equations, but it is not an iterative process. A polynomial 
operator is applied to the trial function once to accomplish a de 
gree of reduction in all eigenfunctions other than the fundamental 
The process is applied in two and three dimensions 

Determination of Eigenvalues Using a Generalized Laplace 
Transform. Morris D. Friedman. Journal of Applied Physics, 
Vol. 21, No. 12, December, 1950, pp. 1333-1337 


Donald 
| pplic d Physics, 


326-1382, illus. 2 refer 


6 references 


VELBEST' 


GASKETS 


are important in an aircraft engine. 
Our VELBESTOS 170-1 conforms to 
AM S Specification 3232E. 


May we send samples for experimental purposes? 


THE VELLUMOID COMPANY 


WORCESTER 6, MASS. 


g DESIGNERS AVAILABLE 


“CAL-AERO TECH” graduates are immediately useful 
without break-in...and dependable. 


EXPERIENCE 


4000 hours on board and in aircraft shops, with fundamentals and ac- 
tual work assignments under supervision of Aircraft Factory Experienced E 
Designers — specializing in design of component parts — proficient 
in layout, strength checking and manufacturing process analysis. 
New class graduates each month — serving Douglas North i 


American + Boeing « Northrop + Curtiss-Wright + Lockheed 
Convair * Ryan * Airesearch * and many others. 


HIRE A “CAL-AERO” GRADUATE — HE’LL DELIVER THE GOODS 


Phone or write 


CAL- AERO TECHNICAL INSTITUTE 
Grand Central Air Terminal — Glendale 1, 3 
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trove Preto Dattas Texas 
November 11, 1%9 
Surface Combustion Corporation 
2375 Dorr Street 
Toledo 1, Ohio 
Attention: Mr. James W, Ashby, Sales Manager 
Gentlemen: 
; 9 Braniff International Airways experience with "Janitrol" Surface Combustion 
; heaters on DC-6 and 0C-4 airliners, flying fram Chicago to Rio de Janeiro, 


Brazil, under varying weather conditions, has been very good. Owing to this 
very satisfactory operation, we are now installing your heaters on all of our 
DC-3 planes, 


g the first nine 
service, we ¢ 


nths of this year, in more than 15,900 hours of DC-4 
yed a very satisfactory performace from "Jenitrol” 
heaters, As we have three heaters per plane, this record covers 46,000 heater 
hours of operation that has been practically trouble-free, 


"Janitrol" heaters on our DC-6 (El Conquistador) planes have also performed 
satisfactorily. Braniff has had no major troubles with DC-6 cabin heaters in 
some 8,500 hours this year, The wing aml tail anti-icing heaters also showed 
the sane fine record, 


The record of "Janitrol" heating 
more remarkable wien you conside 
operate, From Chicago to the 


units on Braniff Airways planes is all the 
the varied conditions under which ow planes 
uston, Texas Air Gateway between the Americas, 
we serve Tri-Cities, Burlington, Kansas City, Topeka, Wichita, Ponca City, 
Oklahoma City, Tulsa, Dallas and Fort worth, From Denver to Memphis, ve 
serve Colorado Springs, Pueblo, Amarillo, Lubbock, ituskogee, Fort Snith and 
Little Rock, These routes cover some 3,700 miles, 


Braniff's El Conquistador (DC-6) and El Intercontinental (DC-4) planes serve 
six Latin Amrican countries: Cuba, Panama, Ecuador, Peru, bolivia and Brazil. 
"Janitrol" heaters must warm cabins at "the highest airport in the world" 
(13,398 feet) at La Paz, Bolivia, and on the mammoth 2,34/-milo non-stop hop 
over the lofty Andes, between Lima, Peru and Rio, 


There is nothing finer, nothing faster between the Anericas than Braniff Air- 
ways' airliners, Ani we think there is nothing firmer than “Janitrol" heaters 
that contribute so much to Braniff's operations. 

Yours very truly, 

BRANIFF AIRWAYS, IC, 
wre 
Wm, Maxfie’ 

Director of Maintenance & Enginsering 


1920 —BRANIFF'S 21ST YEAR 1949 


Wi:rl 


Take 28 seconds and read the above letter. It’s worth 
it, for it forges another strong link in the long chain 
of “final evidence” that Janitrol aircraft heaters do 
the jobs they’re built for—dependably, and more 
often than not, well beyond normal expectancy 
... Specific, practical help on your aircraft heat- 
ing problems—military or commercial—from 
design through field service—is yours to com- 
mand from your nearest Janitrol representa- 
tive whose name appears below. Call him. 
He can help you most in the preliminary 
design stage of your aircraft. 


AIRCRAFT AND AUTOMOTIVE HEATERS woe the whirling flame 


AIRCRAFT- AUTOMOTIVE DIVISION @ SURFACE COMBUSTION CORP., TOLEDO 1, OHIO 


F. H. Scott, New York, N. Y., 225 Broadway; C. B. Anderson, Kansas City, Mo., 1438 Dierks Building; 1. A. Curtin, Hollywood, Calif., 7046 Holly- 
wood Bivd.; Frank Deak, P. A. Miller, Central District Office, Engineering Development and Production, Columbus, Ohio; Headquarters, Toledo, Ohio. 
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Solution over the interval of interest of the differential equation, 
rather than over the interval (0, ~). 


Readers’ Forum: Generalized Complex Forces in Flutter 
Calculations. J. E. V. Nilsson and N. B. Langefors. Journa 
of the Aeronautical Sciences, Vol. 18, No. 2, February, 1951, 
p.139. 1reference. 

Readers’ Forum: A Simple Graphical Solution of the Duhamel 
Integral. E. V. Laitone and J. T. Ahlin. Journal of the Aer 
nautical Sciences, Vol. 18, No. 2, February, 1951, pp. 142, 143 
illus. 2references. 

Real Roots of Real Dirichlet L-Series. J. Barkley Rosser 
U.S., National Bureau of Standards, Journal of Research, Vol 
45, No. 6, December, 1950, pp. 505-514, illus. 8 referencé 
(Also available as Research Paper No. 2165. U.S. Govt. Print 
ing Office, Washington. $0.10.) 

The Fundamental Solution of Linear Elliptic Differential 
Equations with Analytic Coefficients. Fritz John. Communi: 
tions on Pure and Applied Mathematics, Vol. 3, No. 3, September, 
1950, pp. 273-304. 16 references. 

The Partial Differential Equation u; + uur = urr. Eber 
hard Hopf. Communications on Pure and Applied Mathemati 
Vol. 3, No. 3, September, 1950, pp. 201-230, illus. 2 references 

Estimation of the Error at a Point on a Least-Squares Curve. 
P.G. Guest. Australian Journal of Scientific Research, Series A, 
Physical Sciences, Vol. 3, No. 2, June, 1950, pp. 173-182, illus 
7 references. 

Marginal Checking as an Aid to Computer Reliability. Nor 
man H. Taylor. Institute of Radio Engineers, Proceedings, Vol 
38, No. 12, December, 1950, pp. 1418-1421, illus. 6 references 

Marginal checking uses performance margins to establish thi 
life expectancy of components so that those with low margins 
can be removed during the testing period. Marginal checking 
varies voltages in logical circuit groups, inducing inferior parts 
to cause failure, while a test program or pulse transmission de 
tects and localizes potential failure. In a digital computer, this 
can be automatically accomplished with the computor itself 
acting as the detector. 

Project Typhoon Aids Missile Designers; New Electronic 
Computer Can Solve Problems of Entire Defense System. 
David A. Anderton. Aviation Week, Vol. 53, No. 25, December 
18, 1950, pp. 40, 42, illus. 

Typhoon is an electronic computer that can compute thx 
motions of any projectile through any medium. The com 
puter was developed by a joint program of the Special Devices 
Center of the Office of Naval Research and Radio Corporation of 
America. 

A Digital Electronic Correlator. Henry E. Singleton. In 
stitute of Radio Engineers, Proceedings, Vol. 38, No. 12, Decem 
ber, 1950, pp. 1422-1428, illus. 9 references. 

The relationship between correlation functions and the general 
theory of communication leads to a technique of electronic com 
putation of correlation functions and to the design of a binary 
digital machine for this purpose. 

Predicting Phase Behavior with Digital Computers. T. J 
Connolly, S. P. Frankel, and B. H. Sage. Electrical Engineering, 
Vol. 70, No. 1, January, 1951, p.47. 7references. (Digest of a 
paper. ) 


PHYSICS 


Gas Evolution in Liquids and Cavitation. P. H. Schweitzer 
and V. G. Szebehely. Journal of Applied Physics, Vol. 21, No 
12, December, 1950, pp. 1218-1224, illus. 3 references. 

An investigation of cavitation phenomena by testing the air 
solubility and the rate of solution and evolution of air (when the 
liquid is disturbed from its equilibrium condition) of nine heavy 
lubricating oils, four light lubricating oils, three aircraft-engine 
fuels, one diesel fuel, and distilled water. The theory of the 
cavitation process and of the relation between cavitation and gas 
evolution are reviewed. Formulas are derived for the rate of 
evolution of the gas; an expression is obtained for the half-life 
of evolution (the time required for the evolution of one-half of the 
total evolved gas). 


Space Travel 


Electromagnetic Launching as a Major Contribution to Space- 
Flight. Arthur C. Clarke. British Interplanetary Society, 
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Journal, Vol. 9, No. 6, November, 1950, pp. 261-267, illus. 3 
references. 

The Optimum Velocity. Hermann Oberth Wege sur 
Raumschiffahrt, Munich, 1925, Part 2, Chapter 8, pp. 62-83 
Rocketscience, Vol. 4, No. 4, December, 1950, pp. 75-80, illus, P 


Structures (7) 


Calculation of Thermal Stresses in a Wedge-Shaped Wing, 
George H. Eisenhardt and Warren M. Rohsenow. Journal of 
the Aeronautical Sciences, Vol. 18, No. 2, February, 1951, pp. 
115-128, illus. 2 references. 

Derivation of a procedure for computing the thermal stresses 
of a solid symmetric double-wedge steel wing at an altitude of 
50,000 ft., at a Mach Number of 1.4, and with a temperature 
distribution of 531.6°F. absolute. The wedge is subjected to 
uniform acceleration at a rate of one Mach Number per 30 sec. 
at WJ = 1.4-6.0. Thermal stresses are calculated on the wing 
at JJ = 6.0 and on the wing root, which is solidly built into the 
fuselage. 

A Numerical Method for the Stress Analysis of Stiffened- 
Shell Structures Under Nonuniform Temperature Distributions, 
Richard R. Heldenfels. U.S., N.A.C.A., Technical Note No. 
2241, November, 1950. 45 pp., illus. 3 references. 

The Effect of Nonuniform Temperature Distributions on the 
Stresses and Distortions of Stiffened-Shell Structures. Richard 
R. Heldenfels. U.S., N.A.C.A., Technical Note No. 2240, 
November, 1950. 50 pp., illus. 15 references. 

Three-Dimensional Photoelasticity. A. J. Durelli and R. L, 
Lake. Machine Design, Vol. 22, No. 12, December, 1950, pp. 
122-125, illus. 2 references. 

A new method of studying creep in materials. The test speci- 
men is subjected to a period of loading at room temperature 
Photographs are taken of slices of the material after the loading 
period. The fringe patterns on the photographs indicate the 
stress distribution in the material. 

Structural Measurements on Complex Aircraft Components 
Using Strain-Gage Summation Circuits. Maurice A. Walter 
Journal of the Aeronautical Sciences, Vol. 18, No. 2, February, 
1951, pp. 101-106, illus. 5 references. 

Electric strain gages are used for the simple measurement of 
net loads on an airfoil surface of complex structure without 
previous knowledge of the load distribution. A summation elec- 
tric strain-gage circuit measured the net incremental load through 
a single electric output signal. Air load is obtained by correlat 
ing the net load with inertia effects. Properly located strain-gage 
circuits were electrically combined into a simple bridge circuit to 
make the signal output independent of load distribution, enabling 
shear and bending moments to be determined. 

The Design Approximation of Skin Thickness from Stiffness 
Criteria. A. H. Hall. Royal Aeronautical Society, Journal, 
Vol. 54, No. 480, December, 1950, pp. 741-752 
ences. 

A general approach to the problem of estimating wing thicknes 
from preliminary design data is indicated in a manner that allows 
for easy calculation. Only symmetric sections are considered 
although the procedure can be extended to cover cambered sec- 
tions. 

Readers’ Forum: Generalized Complex Forces in Flutter 
Calculations. J. E. V. Nilsson and N. B. Langefors. Journal 
of the |Aeronautical Sciences, Vol. 18, No. 2, February, 1951, 
p. 139. lreference. 

Vibrations of Elastic Systems Having Hereditary Character- 
istics. Enrico Volterra. Journal of Applied Mechanics, Vol 
17, No. 4, December, 1950, pp. 363-371, illus. 20 references 

Determination of the hereditary function of a material having 
hereditary characteristics from the study of its forced vibrations 
In the hereditary state, the deformation depends on all the 
stresses that have been applied to an elastic body rather than on 
the actual applied stress. The problems connected with heredi- 
tary characteristics are solved by integrodifferential equations. 

Beam Vibrations with Time-Dependent Boundary Conditions. 
R. D. Mindlin and L. E. Goodman. Journal of Applied Mech- 
anics, Vol. 17, No. 4, December, 1950, pp. 377-380. 6 refer- 
ences. 

Development of a method for the solution of the problem of the 
flexural vibration of beams. A general process is derived for re- 
moving the time-dependence from the boundary conditions. 


illus. 2 refer- 
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“| with STAINLESS STEEL FASTENERS 


iffness 
ournal, 


refer- 


the poor fasteners! All they 
sidered | , do is hold just about everything 
d sec- Here’s New Data on together ... and isn’t that an important 


sae | | ALLEGHENY METAL | suites ss UDLUM 


‘ournal 


i951. | | in Various Industries After all, nothing is any better than 
the bolts and nuts, rivets, nails, screws 
racter- | Available now—in- or pins which assemble it. That’s why STEEL CORPORATION 


, Vol ae — a fasteners made of Allegheny Metal Pittsburgh, Pa. 
site fm tea pay. They’re a sure sign of quality and 


itions, 


laving Chemical, Petroleum Re- 2 A 
itions fining, Brewing, Meat value at little, if any, extra Leading 
Il the Packing, Dairy, Food won’t wear out, can’t wear off, resis 
1an on Deeneuiinn: Hospital and rust and heat, stay bright and strong of idldd Stil 
ieredi- Laundry Industries— agelessly. You can use them on wood, 
others in preparation. plastics or other metals—and if it’s lend 
Vech- Write for this valuable important, there’s a high re-use factor. wap 3259 
refer- data on the field in which Allegheny Metal fasteners are avail- 
you are interested. : 
- able in complete variety, made by the ALLEGHENY METAL is stocked by all 
ead ADDRESS DEPT. AE-15 leading manufacturers in this field. 
seas — Check up on what they'll do for you, Joseph T. Ryerson. & Son, Inc. warehouses 


won't you? 
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Elementary mathematical techniques are used 


Laplace transforms, and the process can be 


than 
applied case 
when the transforms do not exist or their inverses are unknown 
Some Notes on the Analysis of Redundant Systems by Means 
of the Conception of Conservation of Energy. T. M. Charlton 
Franklin Institute, Journal, Vol. 250, No. 6, December, 1950 
pp. 545-551 


rather 


10 references 

Measurements of Diffraction of Shock Waves and Resulting 
Loading of Structures. Walker Bleakney, D. R. White, and 
W. C. Griffith. Journal of Applied Mechanics, Vol. 17, No. 4, 
December, 1950, pp. 489-445, illus. 4 reference 

Explanation of experimental methods of studying diffraction 
phenomena. Waves of large amplitude are generated in shock 
Interferograms are made both in the still air and in the 
disturbed flow, and contours of fringe shifts are plotted Phe 
principal forces can be measured as a function ‘of time, and the 
loading can be determined 

Vibration of Rectangular Plates by the Ritz Method. |) 
Young. Journal of Applied Mechanics, Vol. 17, 
ber, 1950, pp. 448-453, illus 13 references 

Tables of values of the functions that define the normal mode 
of vibration of a uniform beam have been computed. Values of 
the integrals of the functions and their derivatives have also be 
computed and tabulated. These data are 
equations for the plate deflection 
for three specific plate problems 

Some Developments of Expansion Methods for Solving the 
Flutter Equations. John Williams. Aeronautical Quarter 
Vol. 2, Part 3, November, 1950, pp. 209-225, illus. 8 reference 

A procedure for Gbtaining bivariate expansions and univari 
expansions (xa signed )in the case where the number of degre« 
of freedom is so large that direct expansion of the stability d 
terminant becomes too complex. A method of bivariate 
pansion which uses a framework in which all the intersection 
are inside the flutter quadrant is applied to a quaternary wing 
flutter problem 


tubes 


No. 1, Decem 


used to set up th 
Solutions are then obtaine: 


Single-entry tables should be constructed 
the application of the framework to flutter problems 

The Solution of Problems in Plane Strain by Fourier Series. 
Shaw. Australia, Department of Supply and Developmen 
leronautical Research Lavoratories, Report’ No. SM. 152, Jun 
1950. 18 pp., illus 

For simply connected rectangular regions, exact solution 
derived for the stress components that result from general sy 
tems of applied edge tractions 
by Fourier series 

Analysis of Plane-Stress Problems with Axial Symmetry in 
Strain-Hardening Range. M. H. Lee Wu. U.S., N.A.( 
Technical Note No. 2217, 


references 


references 


The tractions can be represented 


i 
December, 1950. 79 pp., illu 2 

A method of solution is developed based on the deformatior 
theory of plasticity, using the concept of finite strain rh 
method is applied to the cases of a circular membrane undes 
pressure, a rotating dise with and without a hole, and an infinite 
plate with a circular hole, and the results are analyzed 

Torsional Stress Concentration in Angle and Square Tube 
Fillets. J. H. Huth. Journal of Applied Mechanics, Vol 
No. 4, December, 1950, pp. 388-390, illus. 2 references 

Determination of the shearing-stress concentration at 
fillet of an angle subjected to uniform torsion. Results are give 
of previous investigations that were carried out by using the soap 
film analogy or analytically 


These results show a wide varia 
tion New 


obtained for angle sections and thir 
walled square-tube sections by means of the relaxation method 
These new results are also at variance with the earlier result 
Elastic Torsion in the Presence of Initial Axial Stress. | 
Goodier Journal of Applied Mechanics, Vol. 17, No. 4, De 
cember, 1950, pp. 383-387, illus 
St 


results are 


13 references 

Venant’s solution for ordinary torsion is extended to th 
problem of torsion in the presence of initial axial stress with any 
distribution in the cross section 


On the General Theory of Thin Shells. W. R. Osgood «a 


J. A. Joseph. Journal of Applied Mechanics, Vol. 17, No 
December, 1950, pp. 396-399, illus. 4 references 
Buckling Load of a Stepped Column. Frederick M. Hoblit 


Journal of the Aeronautical Sciences, Vol. 18, No. 2, February, 
1951, pp. 124-126, illus. 2 references. 

A procedure is developed for computing the critical buckling 
load of a column having a finite number of steps with constant 
EI within each step. The procedure is applicable to column 


KNGINEE 


NG REVIEW MARCH, 1951 
with any end conditions and with loads applied within the span 
as well as the ends 
Torsion and Flexure of a Uniform Beam with Cross-Section 
Bounded by Two Circular Arcs. M. MacVean and J. Guest 
lustralia, Department of Supply, Aeronautical Research Laborg 
tories, Report No. SM. 156, June, 1950. 29 pp., illu 2 refer. 
enees 


Exact solutions are obtained for St 


Venant’s flexure and tor. 
ion problems 


The flexure problem was solved by the Laplace 
transformation method; the solution of the torsion problem w 


as 
obtained with the conjugate torsion function y 


The Stresses Around a Small Opening in a Beam Subjected to 
Pure Bending. J. A. Joseph and J. S. Brock. Journal of 
Applied Mechanics, Vol. 17, No. 4, December, 1950, pp. 353-358 
illus. Sreference 

Derivation of an exact closed solution for the stress distribution 
iround a small opening in the web of a beam that i 


ubjected 
to pure bending. The 


complex-variable method of solution js 


used and applied to a general ovaloid opening 

Natural Frequencies of Continuous Beams of Uniform Span 
Length. R.S. Ayre and L. S Journal of Applied 
Vechanics, Vol. 17, No. 4, December, 1950, pp. 391-395, illus 


Jacobsen 


references 
The frequency of any mode of a beam of any number of equal 
pans is determined by a graphic network method. The pattern 
of frequency of the continuous beam must first be established 
significant figures 
Impact ona Multispan Beam. Hoppmann, 
of Applied Mechanics, Vel. 17, No 
114, illus 
Development of the deflection equation for the central impact 
on a three-span beam 


Results are accurate to three 


Journal 
1, December, 1950, pp. 409 
6 references 


The bending strains may be obtained by 
differentiating the deflection equation twice with respect to the 
position coordinat« The method can be extended to the case 


of a beam on any number of supports 
Beams on Elastic Supports and on Cross-Girders. |. M: 
Klitchieff The Aeronautical Quarterly, Vol. 2, Part 3, 


ber, 1950, pp. 157-166, illu 2 references 


Novem 


The method, which is not limited to the cases of equally 
upports of equal rigiditie 


paced 
, expresses the deflection curve of the 
beam in the form of a trigonometric series. The solution is then 
obtained in the form of a rapidly converging series. If applied to 
the problem of beams supported by cross-girders, the 
reduced to a system of linear equations; 


solution ts 
the number of equations 
equals the number of cross-girders 


Effect of Stress-Free Edges in Plane Shear of a Flat Body. 


W. T. Read. Journal of Applied Mechanics, Vol. 17, No. 4, 
December, 1950, pp. 349-352, illus. 1 reference 
Determination of the tangential stiffness of a rectangular 


body (shear pad) with a uniform relative tangential displacement 
on the upper and lower 


tress-free 


surfaces. . The edges of the pad are 
The stiffness was obtained as a function of the shear 
modulus, Poisson’s ratio, and the relative dimensions of the pad 
Upper and lower bounds are developed for the stiffness through 
the use of simple energy relations and an approximate energy 
method 


Discussion: Longitudinal and Torsional Impact in a Uniform 
Bar with a Rigid Body at One End by A. H. Burr. Ak 
Yorgiadis and E. H. Lee 
17, No 


xander 
Journal of Applied Mechanics, Vol 


4, December, 1950, pp. 462-465, illus. 5 reference 


Thermodynamics (18) 


Preliminary Investigation of Heat Transfer to Water Flowing 
in an Electrically Heated Iconel Tube. Samuel J. Kaufman and 
Francis D. Isely U.S., N.A.C.A., Research Memorandum Ne 
E50G31, September 27, 1950. 34 pp., illus. 2 reference 

An experimental investigation to obtain surface-to-fluid heat 
transfer information. For conditions in which no boiling 0 
curred, good correlation of average heat-transfer coefficients was 
obtained by the use of the Nusselt relation; runs made in the 
nucleate-boiling region gave higher values of the heat-transfer 
coefficient than were obtained with the Nusselt relation. 

Correlations of Heat-Transfer Data and of Friction Data for 
Interrupted Plane Fins Staggered in Successive Rows. 5. \. 
Manson U.S., N.A.C.A., Technical Note No. 2237, 
ber, 1950. 14 pp.,illus. 5 references. 
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Electrical connector molded from Hycar rubber by Mines Equipment Company, St. Louis, Missouri. 


lt handles “HOT JUICE” for planes—SAFELY 


OU’VE often seen air liners 
pen under way at anairport. 
A serviceman brings out a portable 
electric generator, plugs it in, gets 
the plane’s huge engines going. 

The plug that connects the elec- 
tricity to the plane has a vital part 
in this job. And the plug pictured 
above more than meets the tough 
service requirements. It’s made of 
Hycar OR-25 EP (easy processing), 
aspecial oil-resistant American rub- 
ber with outstanding advantages. 


Hycar OR-25 EP resists heat gen- 
erated by current, stays flexible at 
high temperatures. It resists oxida- 
tion, aging, weather and wear. Most 
important—it resists abrasion and 


Hycar 


Reg US. Pat. Off 


chipping, and neither oil nor grease 
will harm it. 

Important production econo- 
mies, such as shorter mixing cycles, 
are made possible by the superior 
processing characteristics of Hycar 
OR-25 EP. Find out the many ways 
that versatile Hycar may be used to 
help build your sales and profits. 
For complete information, please 
write Dept. HE-3, B. F. Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. 


7 
ooaric emic OoOmpanh 
© a Pp THE B. F. GOODRICH COMPANY 


GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers 
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AKRONAUTICAL ENGINEI 


A Comparison of Theory and Experiment for High-Speed Free 
Molecule Flow. Jackson RK. Stalder, Glen Goodwin, and M 
cus O. Creager U.S., N.A.C.A 


December, 1950. 6% pp., illus 


lechnial Note No. 2244 
19 references 

A comparison of free molecule flow theory with results of wind 
tunnel teste on a transverse circular cylinder of O.O0O0%1-in 
ameter to determine the drag and temperature rise characterists 
Phe model was constructed of butt-welded iron and constant 
wire Test conditions corresponded to a Mach Number ra 
AOD 2.75 and Reynolds Number range of 0.005-0.90 

Temperature Distribution in a Steady, Laminar, Preheated 
Air Jet. Chin Shun Yih. Journal of Applied Mechanus, Vo 
17, No. 4, December, 1950, pp. S81, KZ. 2 reference | 
lution for the temperature distribution for the two dimension 
and axially symmetric cases 

A Discussion on Detonation. Koyal Society (Londo 
Proceedings, Sertes A, Mathematical and Physical Science 


204, No. 1076, November 22, 1950, pp. 1-35, illus 3 oreler 


oe, 


CHees 

Contents: Introduction, W. G. Penney Sumilarity Solution 
to Problems Involving Gas Flow and Shock Waves, Geoffre 
Taylor Theoretical Considerations Relating to the Detonatior 
of Solid Explosives, H. Jones. Some Characteristics of Detona 
tion, W. M. Pressure Measurements Detonating 


Gases, R. M. Davies, J. D. Owen, D. Kdwards, and 1D). I 


Phomas. Two New Streak Cameras, C. A. Adam rh 
Initiation of an Explosion and Its Growth to Detonation, 
tjowden, The Physical Chemistry of Detonative Reaction 


A. R. Ubbelohae A New Photographic Method for Studyin 
Vast Transient Phenomena, J. S. Courtney Pratt 


Some Com 
ments on the Contribution by Dr, Courtney-Pratt, A. R. Ubb« 
lohde, The Reduction in Reaction Energy in Cases of [neon 


plete Confinement, S. Paterson. High and 
Velocity Regimes Condensed Explosives, J. Taylor 
Fading of Detonation in Solid Explosives, O. A. Gurton 


Low Detonation 


Water-Borne Aircraft (21) 


Water-Based Fighters; An Outline History and a Survey of 
Modern Possibilities. 1. . King. Flight, Vol. 58, No. 2186 


December 14, 1950, pp. 551-555, illus., cutaway drawing 


Wind Tunnels & Research Facilities 


Time Lag in the Self-Nucleation of a Supersaturated Vapor: 
Ronald Probstein Princeton University, Acronauty 
engineering Laboratory, Report No. 168, November 27, 195) 
27 pp. illus. 12 references 

In the study of condensation of water vapor in supersonic 
hypersonic wind tunnels, a discrepancy exist 
dieted and experimental results. An 
found to the nonsteady 


between the pre 
approximate solution i 
secker-Doring equation for the self 
nucleation of a supersaturated vapor to determine if the time 
associated with the appronc h of the 
condensation nuclei is 


la 
teady state of formation 
the cause of the disagreement bet we 
theoretical and experimental results. Included in the solutions 
are the first approximation of the work required to form embryo 
of the condensing nuclei, the time lag caused by the heating of 
the nuclei due to bombardment by molecules of the condensing 
phase, and the time lag due to an accommodation coeflicient for 
the liquid nuclei different from 1 

Wind-Tunnel Tests for Temperature Recovery Factors at 


Supersonic Velocities. W. I’. Hilton. Journal of the Aeron 


The Sylvanus Albert Reed Award 


(Continued from page 9) 


viously unavailable, aerodynamic information. Much 
this information is not obtainable at the present time b 
any other method, Through Mr. Gilruth’s conception and 
application of these techniques, a most important fund 
new knowledge is being created which is currently bein 
used in the rational design of transonic and supersonic ai 
craft required for the security and welfare of the | 
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cal Scrences, Vol. 1%, No, 2, February, 1951, pp. 97 


LOO, illy 
reference 


A study of the temperature attained by an unheated 


moy 
ing at supersonic speed: 


The rise in temperature is due to skin 
friction and adiabatic compression 


Temperature vere mea 
ured on the 


urface of a tangential ogive attached to a cylindes 
of 4-in. diameter at Mach Numbers of 1.73 and 2.00 
wis tiade of Laveite 

The Correction of Wind Tunnel Nozzles for Two-Dimensional, 
Supersonic Flow. k. Kk. Meyer and M. Holt The Acronautical 
Quarterly, Vol, 2, Part 4, November, 1950, pp. 195 208, illy 
6 references 


rhe model 


The flow in the wind tunnel is assumed to be two-dimensional 
isentropic, irrotational, steady flow of a perfect ga 


The cor 
rections for the nozzle are expressed in terms of the 


values on the 
ixis Of the characteristic coordinates of the field of flow in the 
uncorrected nozzle 

Design and Performance of a Simple Interferometer for 
Wind-Tunnel Measurements. IJlarry |. Ashkena 


ind) Arthur 
Bryson N 


Journal of the Aeronautical Sciences, Vol. 1%, No, 2, 

February, 1951, pp. $2-01, illus. 44 references 
The design of an interferometer with a 4'/,in. diameter light 
ficld and its application to a continuously operating 4- by 10-in 


upersonic wind tunnel at GALCII 

Measurements of Diffraction of Shock Waves and Resulting 
Loading of Structures. Walker Bleakney, ID. R. White, and 
W. C. Griffith Journal of Applied Mechanics, Vol. 17, No. 4, 
December, 1950, pp. 430-445, illu 1 references 

Iexplanation of experimental methods of studying diffraction 
phenomena. Waves of large amplitude are generated in shock 


tubes. Interferograms are made both in the still air and in the 
disturbed flow, and contours of fringe shifts are plotted. The 
principal forees can be measured as a function of time, and the 


loading can be determined 
A Simple Interferometric Test for Conical Flow. |. I. Geise, 
Bennett, and V. Bergdolt Journal of Applied Physics, 


Vol. 21, No. 12, December, 1950, pp. 1226-1241, illu % refer 
cenees. Development of a test for conicity based directly on inter 
ferometer fringe shifts Phe test is applied to data obtained 


from conical regions in flows about bodies in free flight 

Investigation of the Flow Through a Single-Stage Two- 
Dimensional Nozzle in the Langley 11-Inch Hypersonic Tunnel. 
Charles H. MeLellan, Thomas W. Williams, and Ivan I. Beck 
with U.S., N.A.C.A., Technical Note No. 2223, December, 
1950. SO pp., illus. 1 reference 

Recirculating Apparatus for Testing Hygrometers. Arnold 
Wexler U.S., National Bureau of Standards, Journal of Re 
earch, Vol. 45, No. 5, November, 1950, pp. 357-362, illu 
4 reference (Also available as Research Paper Vo. 2145 
U.S. Govt. Printing Office, Washington. $0.10.) 

An apparatus suitable for research and calibration of clectru 
hygrometers produces atmospheres of known relative humidity 
It operates by saturating air at one temperature and then raising 
the air temperature sufficiently to give a specific relative humidity 
Phe centrifugal saturator can be used above 0°C. and down to 

10°C. The air is continuously recirculated in a closed systen 
by means of four independent recirculating system Hy 
grometers can be switched from one system to another by 4 
pneumatic valve 

The Carlat Helicopter. Flight, Vol. 58, No. 2184, Novembet 
30, 1950, pp. 484, 485, illu A 1,500-lb. test machine for in 
vestigating the preliminary characteristics of a wing that has, in 
the leading edge, a narrow full-span slot venting upward 


The Lawrence Sperry Award 
(Continued from page 9) 


HUP-1, now flying with the military services, and two 
newer models, the XH-16 and the YH-21 

Mr. Piasecki is President of the American Helicoptet 
Society and a member of the Helicopter Subcommittees ol 
both the N.A.C.A, and the S.A.E. Last summer, he was 
elected to the Chairmanship of the Helicopter Council 
Aircraft Industries Association of America, Inc 
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SHIPBOARD FIGHTERS 
are POWEKEO by Westinghouse 


All twin engine fighters for the Navy’s newest 
carrier-based jet squadrons are powered by the J-34. 
This light and slim Westinghouse engine lends 
itself ideally to a twin engine installation which in 
turn provides the reassuring safety factor of single 
engine operation in times of emergency. 


The designers of these airplanes chose the J-34 AVIATI! @] N 


because it combines high power with low weight. ; 

These features plus the power, dependability and GA S$ T U R B | N EB S 
performance of the engine assure that the air 

striking force of the United States Navy will be 

second to none. }-54003-B 
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Butterflies of stainless steel! 


Valves to control air and gas flow in jets and turboprops! 


Of vital importance to designers and 
manufacturers of today’s high-speed jet 
and turboprop aircraft engines are these 
AiResearch valves that use a stainless 
steel reinforced butterfly with a resili- 
ent, compressible rim. 

While AiResearch designs and makes 
over 136 models of air and gas control 
valves for countless applications, the 
butterfly valve is particularly suitable 
for controlling the high temperature 
and high pressure flows encountered in 
jet and turboprop engines. 

AiResearch non-jamming butterfly 


valve uses no organic sealing device. 
In closing the valve, the convoluted rim 
compresses, insuring seal. It operates 
efficiently under 225 psi and at tem- 
peratures up to 850 degrees F. Valves 
of this unique design can be as large as 
7 inches in diameter and stand pressure 
loads up to two tons. AiResearch 
supplies the means to operate them 
electrically, pneumatically or manually. 

Such pioneering in design —as well 
as in manufacturing and laboratory test- 
ing — is typical of the practical creative 
thinking and doing at AiResearch today. 


AiResearch 


DIVISION OF 


THE GARRETT CORPORATION 


AiResearch—specialists 
in the design and manu- 
facture of equipment 
involving the use of high- 
speed wheels—is a leader 
in the following major 
categories: 


Air Turbine Refrigeration 
Cabin Superchargers 
Gas Turbines 
Pneumatic Power Units 
Electronic Temperature Controls 
Heat Transfer Equipment 
Electric Actuators 


Cabin Pressure Controls 
and Air Valves 


AiResearch Manufacturing 
Company, Dept. B-3 
Los Angeles 45, California 


By ¢ 
don, 
Ltd. 
lishi 
Thi 
hensiv 
of ref 
applie 
airpla 
It s 
refuel 
experi 
States 
out, 
accide 
flight 
the 
name 
It 
serve 
craft 
engas 
and | 
Th 
obser 
oceal 
mate 
face, 
large 
fligh 
and 
TI 
with 
is W 
basic 
whic 
pern 
weig 
spee 
refu 
poin 
plac 
in 
tion 
fligl 
pro 
the 
cee 
cre 
regi 
| 
tha 
cra 
doe 
flig 
of 
cal 


Ni 
« 
4 
tA 
4 
4 
32 


Aeronautical Reviews 


Refuelling in Flight 


By C.H. Latimer-Needham. Lon- 
don, Sir Isaac Pitman & Sons, 
Ltd.; New York, Pitman Pub- 
lishing Corporation, 1950. 191 
pp., figs. $4.00. 


This book presents rather compre 
hensively the economic fundamentals 
of refueling in flight which may be 
applied to commercial and military 
airplanes. 

It starts with a complete history of 
refueling in flight from the earliest 
experiments in 1923 in the United 
States to the present day. It points 
out, oddly enough, that the only fatal 
accident during the course of any in 
flight refueling operation occurred in 
the first year of experimentation 
namely, in 1923. 

It is an analytical book that de 
serves the serious study of the air 
craft designer and air-line engineer 
engaged in long-range aircraft design 
and operation. 

The author makes the interesting 
observation that, despite the vast 
oceanic expanses that cover approxi 
mately two-thirds of the earth’s sur 
face, it is possible to connect any two 
large traffic-generating centers by 
flights averaging 3,000 miles in length 
and with little deviation. 

The second chapter, which deals 
with the economies of flight refueling, 
is well written. It emphasizes the 
basic advantages of in-flight refueling, 
Which are: (1) maximum pay load 
permissible (as limited by zero fuel 
weight); (2) higher block-to-block 
speeds allowed by the elimination of 
refueling which the author 
points out are not always properly 
placed; and (3) the resultant increase 
in the revenue-producing ability. 

This reviewer questions the addi 
tional safety on take-off. Should in 
flight refueling become an accepted 
procedure for long-range operation, 
the aircraft designer will quickly pro 
ceed to reduce air-frame drag by de 
creasing wing area to meet minimum 
regulations and thus gain more speed. 

Furthermore, while it is admitted 
that range has in the past dictated air 
craft size for economic reasons, it 
does not necessarily follow that in 


stops, 


flight refueling will result in the use 


of smaller aircraft for overseas opera 


tion. It indicates that aircraft size 


can then be guided by traffic poten 


tial requirements rather than range, 
as it is done with domestic operating 
requirements. 

Fuel reserves for jet aircraft appear 
to be overemphasized since power 
plant improvements will substantially 
reduce fuel consumption. Of greater 
importance, although not brought 
out in this book, is the lack of avail 
able space with thin high-speed wings 
for the storage of sufficient fuel for 
long flights, which makes refueling in 
flight extremely desirable for this 
type of operation. 

In the third chapter, specifications 
for four types of flight-refueled air 
craft are outlined, using basically the 
same air frame and pay load, but 
varying the empty and _ take-off 
weights to adjust for the various types 
of power plants applied and their fuel 
weights. This analysis, which is 
made for three pay-load capacities 
equivalent to 50, 75, and 100 pas 
sengers, 1S extremely conservative. 

Much thought has been given to 
whether or not in-flight refueling 
should be done. By a thorough and 
interesting analysis of various routes 
and an analysis of costs, the author 
provides useful methods for the study 
of the question. 

The military economics of refueling 
in flight is most extensively analyzed 
and serves to emphasize flight refuel 
ing as long-range’ operational 
weapon. 

Perhaps the only question this re 
viewer has on the author's analysis of 
this problem is the overrating of 
flight refueling as a means of expedit 
ing the turn-around of fighter air 
craft, since, in a great many Cases, 
ammunition would also have to be 
replenished on the ground. 

In-flight refueling equipment and 
methods of operation are well de 
scribed and illustrated. 

The book concludes with develop 
ments in the technique of flight re 


BOOKS 


For information on 1.A.S. Li- 
brary Service Facilities, see 
page 47 


Statements and opinions ex- 
pressed in Book Reviews are to 
be understood as individual ex- 
pressions and not necessarily 
those of the Institute. 


83 


fueling, and the list of references pro- 
vides a useful adjunct. 

The author, being Chief Engineer 
of Flight Refueling, Ltd., speaks 
authoritatively on the subject, and 
this book merits the attention of 
anyone interested in long-range air- 
craft operation. 

CHARLES FROESCH 
Chief Engineer 
Eastern Air Lines, Inc. 


The Mathematical Theory of 
Plasticity 


By R. Hill. London and New 
York, Oxford University Press, 
1950. 356 pp., figs. $7.00. 


The publishers of this book have 
provided an excellent short summary 
of its contents, and this will be quoted 
below as an introduction to this re- 
view. 

“The theory of plasticity is a young 
science. The book has been written 
to introduce the subject to engineers 
and applied mathematicians as a re 
warding field for study and research. 
Stress-strain relations, laws of yield- 
ing and work-hardening, extremum 
and uniqueness theorems are de- 
veloped systematically, with particu- 
lar attention to the physical basis. 
Several chapters are given to analyses 
of the stresses and strains in tech- 
nological processes such as rolling, 
forging, and drawing, with especial 
care for the interests of designers in 
industry. The correct approach to 
plastic problems is illustrated by 
numerous examples, including  in- 
dentation, autofrettage, and the non- 
uniform distortion of plates and bars. 
The treatment of all subjects is taken 
to the limit of present knowledge, 
and much new material is published 
for the first time.”’ 

If the reactions of most engineers 
are similar to those of the reviewer, it 
is doubtful whether much of the in- 
formation in this book will find its 
way into engineering calculations, at 
least for a long time. In the preface 
the author acknowledged the fact 
that many engineers will be unfamiliar 
with the suffix notation used, and he 
has provided an appendix that ex- 
plains the mathematical shorthand 
involved. This is in itself a useful 
feature of the book—in fact, indis- 
pensable to anyone not familiar with 
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self-cleaning. 


1830 South 54th Avenue. Chicago 50, Illinois. 


OO Send me the 48 page general CATALOG No. 74. 
©) Add my name to your mailing list for monthly infor- 
mation on currently new products and technical 


data... AMPHENOL ENGINEERING NEWS. 


AN CONNECTORS for power, signal and control 


circuits in aircraft and electronic equipment. AMPHENOL, 
by far the largest supplier of quality connectors, leads with the 
broadest availability listing of AN Connectors for all 
MIL-C-5015 shell styles and applications. This leading posi- 
tion is assured by AMPHENOL’S continuing development 
and tooling program. 


RF CONNECTORS for instruments, test equipment 


and all types of industrial applications. Extensive research 
and manufacturing facilities have made AMPHENOL RF Con- 
nectors outstanding in design. They have 
paths, lower loss resulting in outstanding performance. 


MINIATURE 


AMPHENOL Rack and Panel Connectors have eyelets inserted 
in the mounting holes for added strength, holes for wiring in- 
stead of the usual hooks on the male contacts, 
locking barriers to prevent accidental 
AMPHENOL product of precision design! 


AUDIO CONNECTORS now standard for 


audio circuits on Signal Corps communica 
AMPHENOL’'S superior design provides watertight lock and 
spring-loaded contacts which have low voltags 


Mechanically Efficient—Electrically Correct 
COMPONENTS FOR RADIO AND ELECTRONICS 


AMPHENOL products include the most complete line of cables, plug: 
connectors, fittings and plastic components available from any one 
source in the world today. Quality of product and outstanding de 
are assured by AMPHENOL’S extensive engineering and resea 
staff plus the most comprehensive testing laboratories in the field 
Specify AMPHENOL...the quality name in electronics! 


.M PHENOLS 


AMERICAN PHENOLIC CORPORATION 


FIRM NAME_ 


ADDRESS 
CITY. STATE. 


tensor notation, invariants, cle, The 
engineer's difficulty with a book of 
this type comes from the fact that 
the treatment progresses ‘‘downward” 
from a high level of mathematical 
yenerality and rigor, through a seri 
of implifying assumptions (mad 
necessary by the fact that the math 
matical complications becom 
yreat), finally tapering off with som 
practical problems at a mathematical 
level that just begins to interest the 
practicing engineer. Perhaps the 
yreatest advantage derived from thj 
approach is that it clearly establishes 
the nature and probable effect of th 
assumptions made. The disadvantage 
is that most of the people who could 
make direct use of the information are 
unable to follow the author down the 
path to the point of actual application 
for the simple reason that they have 
never been to the top. 

Phe book should be most aluable 
to research workers in the field of 
plasticity, not only because of its 
thorough mathematical treatment but 
also because of the large number of 
reference As to the publishers’ 
tatement that ‘‘the treatment of all 
ubjects 1s taken to the limit of present 
knowledge,” the author more mod 
estly refers to his knowledge of papers 
appearing in scientific journals befor 
the autumn of 1949 

Much of the book deals with the 


too 


plastic-rigid’’ case, in which the 
clastic component of strain is neglected 
and for which the shear stre is a 
umed to be constant no work 
hardening). The earlier chapters in 
clude descriptions of the arious 
theories of inelastic behavior, includ 
ing the idea of “effective str 


and brief descriptions of the theoric 
of Hencky, Swainger, and Prager. It 
is unfortunate that the theory of Bat 
dorf and Budiansky (N.A.C.A. Tech 
nical Note No. 1871) was not avail 
able at the time the book was written 
the assumptions underlying this new 
theory seem to be more realistic than 
those of previous theories of inelasti 

behavior 

PROFESSOR F. SHANLEY 
Department of Engineering 
University of California 
at Los Angeles 


Report on the Machinability Research 
Program 


Increased Production, Reduced 
Costs, Through a Better Under- 
standing of the Machining Proc- 
ess, and Control of Materials, 
Tools, Machines. Program spon- 
sored by the U.S. Air Force. 
Wood-Ridge, N.J., Curtiss- 
Wright Corporation, 1950. 162 
pp., illus., diagrs. 


In the months to come the hive will 
throb with intensive planning ac 
tivity. A key question will be pro 
ductivity and producibility. The ca 
pacity of the machine tool to produce 
is a dominant factor in product de 
sign, tool design, and the myriad steps 
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of production. Such fundamentals, 
gmilar to the fundamentals of block 
ing and tackling in football, are sus 
ceptible to review even with the most 
experienced ol teams 

for this reason a hearty welcome 
indicated by wide use should be ac 
corded to this small report. It has 
jood for the most experienced and yet 
is usable by the greenest beginner. 

For the experienced, will point 
out again the growing importance 
of premachining heat treatment, es 
yecially in the tougher materials 
Metal condition at the end of forming 
is not necessarily metal condition 
yited to the easiest machinability 
Obviously, such a state is emphasized 
when the metal in question is not 
easily machinable at best. 

For the beginner, the sections on the 
function of the various tool angles 
will be easily understood and stimu 
lating. The diagrams are excep 
tionally clear The text is concise, 
well-arranged, and supplemented by 
well-chosen and well prepared graphic 
material 

For both groups of readers, this 
report should contribute to an int 
grated understanding of the complex 
factors that make for greater, cheaper 
production, It does not pretend to 
inswer all the questions. One of its 
great merits is the questions that it 
raises and the procedure that it sug 
gests for answering them 

lo those who might object to the 
lrequent stress on metal microstruc 
lure, page 155 has a ready answer 
Here six photos of SAE S640) show 
clearly the enormous changes pro 
duced in a single material by heat 
treatments. The text in this section 
is suggestive of the wide applications 
that may result from the project. 

These are only six chapters. ‘The 
lirst, ‘““How to Analyze the Machin 
ing Process,” is a brief but complete 
guide to the whole approach, For 
the beginner, especially, this is a 
valuable introduction to methods in 
this rapidly changing field 
Chapter Two, “Metals Under 
Mierpscope,"’ approaches an under 
standing of physical metal micro 
structure without unnecessary delv 
ing into their origins. 

The third chapter on tool testing 
aud selection has thoughtful sug 
gestions for production trouble shoot 
ing on both new and existing machine 
tools. In aids in bringing science to 
the help of art in machine operation. 
In a situation where the experience 
that makes art is lacking, such an 
approach may become a necessity. 

The remaining three chapters de 
scribe the application of this ap 
proach to the problem of securing 
optimum production in three ma 
terials. Jet-engine alloys, cast iron, 
and SAKE 8640 are studied in turn. 
Production planners should tind good 
material here. The book notes that 
only urgent need has forced the gen 
eral release of some of this new ma 
terial, 
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Fast, efficient, positive attachment for 
hydraulic lines, wiring accessories. 


‘ 
Marman support clamps 


perform an infinite variety 
of tasks. The lug support 
clamp illustrated fastens 
hydraulic lines to the main 
landing gear on a large 
bomber. It is ideally suited 
for applications where a 
highly stressed machined 
part prohibits the use of 
welded lugs. 


The clip support shown below accomplishes a similar 
purpose except that it holds hydraulic lines farther away 
from the strut and provides a lighter assembly with 
slightly less strength. Its use may be preferred where 
many such supports are required on one ship. 


Throughout the airframe structure lug and clip sup- 
ports find many applications. Line support clips, wiring 
harness clips, attachment of ducting, are just a few of 
the many light duty installations for which they are suited. 

By specifying one of the many highly adaptable stand- 
ard Marman designs, of which these are typical, you 
achieve significant savings in development and produc- 
tion costs. In addition you gain the benefit of maximum 
service tested performance. 


Sawe aud design Tome with .. 


Standardized Clamps for Specialized Applications 
For information, write Dept. R-3 


MARMAN 


PRODUCTS CO. INC. 


940 W. FLORENCE AVENUE 
INGLEWOOD, CALIFORNIA 
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MOTORS 
DOW CORNING SILICONES 


... the insulation that has already saved industry millions of maintenance 
dollars plus the hourly output of hundreds of thousands of men! 


This most timely announcement caps the test program we started 
8 years ago when silicone resins were introduced by Dow Corning Cor- 
poration. First we proved by accelerated life testing that silicone 
insulated motors had a good 10 to 1 advantage in life expectancy and 
wet insulation resistance. Then we sold silicone (Class H) insulation to the 
manufacturers of electrical equipment ranging from lift truck and trac- 
tion motors to solenoid and brake coils. We also encouraged the better 
rewind shops to rebuild hard working industrial motors with Class 


H insulation. 


Now we can proudly refer American industry to this goodly list of 
electrical manufacturers, all able and willing to supply electric machines 
protected by Class H insulation made with Dow Corning Silicones. 


Take your special problems to the application engineer representing 
any of these companies or to our Product Development Engineers. 


ALLIS-CHALMERS MANUFACTURING COMPARY 


Continental Flectric Co. Inc. 


ELECTRO DYNAMIC 


ELLIOTT COMPANY 


KURZ & ROOT COMPANY 


The Sela nd Clecheic Co 


me LOUIS ALLIS co 


The Reliance Electric & Engineering Company 


THE B-A-WESCHE ELECTRIC COMPANY 


WESTINGHOUSE 
ELECTRIC CORPORATION 


THE MASTER ELECTRIC COMPARY 


~ "Class H" insulation is the kind of insulation 
that keeps motors running in spite of 


“Hell and High water." 


DOW CORNING 


MIDLAND, 


Atlanta ¢ Chicago © Cleveland ¢ Dallas © Los Angeles * New York ©® Washington, D. C. 
e In Great Britain: Midland Silicones, Ltd. 


in Canada: Fiberglas Canada Ltd., Toronto 


DOW CORNING 


(slanguage dictionary) 


CORPORATION 


MICHIGAN 


REVIEW 


PROTECTED BY 


MARCH, 


1951 


The work should eall attention 
again to points that have bee n argued 
in the past. More attention, eop 
sistent with end-product demands 
should be given to getting metal into 
the plant in its most machinable eon 
dition Another point that even 
such analysis raises is: ‘‘What should 


be the standard of machine too) 
efficiency?” The valuable stimulys 
that a purely theoretical standard 


gave to the development of heat ey 


gines should not be ignored. All too 
often, our standards are backward 
looking Their obvious value is t 


keep us from getting worse, but they 
are small help in 
Something of the order of cubic 
inches per hour must eventually be 
come the standard at which to aim 
Phe setup must obviously take time 
out of cutting, but we shall never im 
prove the set-up method if we don't 
have a nagging standard wa 
lo urge us. 

Certainly finish and a host of other 
things must be considered Recent 
years have shown that there is noth 
ing inherently inconsistent in hig! 
finish and high production rate 

The Air Force and the man 
organizations concerned in the pro 
duction of this report deserve great 
credit for the excellent presentation of 


vetting better 


ihead 


the material. All too often, fine work 
has been marred in the last Lep of its 
communication to the — interested 


public 


James L. G. FirzParrick 
FitzPatrick Compan 
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Highway Research Board, Proceedings of the 
29th Annual Meeting, 1949. Washington, D 
ion of Engineering and Industrial Research 
1950 620 pp, diagrs 
Forty-five original research papers on highwa 
engineering are presented, including d 


of design, materials of construction, maint @nance 


traflic and operations, and soil Papert and 
report presented for separate publication are 
listed 


ELECTRONICS 


Joint A.I.E.E.-National Telemetering Forum 
Conference on Telemetering, Philadelphia, 


May 24 26, 1950. New York, American In 
titute of Electrical Engineers, 1950 07 pl 
illus., diagrs $3.50 

Contents Historical Highlights and bar 
Work of the A.I.E_E. in Electrical Telemetering 
P. A. Borden Historical Sketch of the National 
Pelemetering Forum and Mobile or Radio T¢ 


lemetry, W. J. Mayo- Wells 
Method 
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and Terminology, J. F. Brinster Ac 
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Application of Electrical Telemetering n the 
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High Speed Telemetering System with Automatic 
Calibration WE. Phillips Acronautical Tele 
metering, M V. Kiebert, Jr Applications of 
Rectified Current to ‘Telemetering on a Two 
onductor Circuit, E Uechling ‘Telemeter 
omputing Systems for Industrial Process Func 
Hornfeck An Electromechanical 
rransducet |. Fo Engelberger and H. W. Kretsch 
specialized Problems in) Rocket Telemetering 
Marcus O'Day Pelemetering at Glenn L. Mar 
Company J. M. Pearce A Multichannel 
pAM-FM Radio Telemetering System, J. P 
hisholm, K. F Buckley, and G. Farnell 
radiosonde ‘Telemetering L. EK. Wood. Special 
transducers for Basic Parameter Electric Con 
ersions, C. A. Dyer Unbonded Strain Gage 
Telemetering Pic kups, Gifford White Tempera 
we Pickups and Their Use with Magnetic Am 
fers, V. C. Westcott The Sun as a Primary 
Reference for Internal Instrumentation — of 
rockets, L. M. Biberman Phe Metrotype Sys 
em of Digital Recording and ‘Telemetering 
E. Foster Data Recording and Automatic 
reduction System for Telemetering, G. O. Hall 
\ Semi-Automatic Method of Reducing Tele 
vtered Oscillogram Data, Hl. B. Dickinson 
ligh- Speed Multichannel Switching, D. Wood 
ridge. Problems of Telemetry Data Analysis 
S Benson. Performance Results of the Ampex 
fagnetic Tape Recorder Recording Frequency 
fodulated and Pulse Width ‘Telemetering Data 


|. Stolaroff 


Frequency Modulated Radar. David G. ¢ 
ck. New York MeGraw- Hill Book Com 
Inc., 1040 166 pp, figs. $4.00 


Based on research and development work at 


e RCA Laboratories beginning tn) 1938, and 
ptinued after 1941 under U.S. Navy auspices 
his book is intended to cover the field of fre 
yency-modulated radar for those already familiar 
vith the techniques of radio engineering, pulse 
and servomechanisms The first part 
vers Principles of Operation, Radio Apparatu 
sd in F-M Radar Data, and Motion of Air 
raft and Mussiles Part 2, on Application 
eals with single target systems for altitude and 
peed measurement, automatic bombing, rocket 
ring, including accessory circuits and method 
calibration Developmental single target sys 
ms for range-only rocket firing, target tracking 
ertical speed measurement, and bombing in 
ettical maneuvers are then treated Multiple 
irget search systems are discussed in the final 
hapter References to original reports and 


ipers are included at the ends of chapters 


Proceedings of the National Electronics Con- 
ference, Volume V (1949). Chicago 19, National 


lectronies Conference, Inc., 852 KE. S3rd St 
0. S81 pp., illus., diagrs $4.00 

Content Closed Cycle Recording Oscillo 
raphs, Ben Ciscel and Roman Ruhland D-C 
Amplifier Techniques Oscillography M 


Maron. Low Frequency Noise in Transistors 
toward Mooers Experimental Examination 
{ Rectifier Theory As Applied to the Selenium 
Xectiher, H. W. Henkels Phe Photoformer in 
Anacom Calculation, H. W. Schultz, J. F. Cal 
ert, and K. L.. Buell Linear Electronic Ana 
§ Computer Design, C. A. Meneley and C. D 
Morrill. Bone Density Computing Machine 
Walter N. Brown, Jr A Pulse Length Sorter 
nd Counter, R. J. Parent and R. W. Schumann 
Thickness Gauge for Moving Material, Stephen 
V. Hart and Irving W. Rozian Multiple Chan 
nel Cathode Ray Instrumentation of Non 
Electrical Quantities, J. N. Van Scoyoe and G. F 
Warnke A Computer for Solving Secular 
‘quations, John F. Storm Coordinate Tubes 
or Use with Electrostatic Storage Tubes, R. S 
Julian and A. L. Samuel Electronic Analogue 
‘or Heating System Analysis, Ralph T. Squier 
Ben Ciscel, and Kimball C Cummings A 
Universal-Application Cathode-Ray Sweep Trans 
‘ormer with Ceramic Iron Core, C. E. Torsch 
\ New Image Orthicon, R. B. Janes, R. E. John- 
son, and R. R. Handel Ir'wo New Television 
Tuners, M. F. Melvin. End-Loaded and Ex 
banding Helices as Broad ‘Band Circularly 
Polarized Radiators, Paul W Springer. Im 
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SECRETS ARE COSTLY! 


In a competitive economy such as ours, trade secrets are usually guarded 


jealously. But, when national security is at stake, technical secrets be- 


come the common property of the members of a vital industry such as 
aviation, Guarded secrecy is too costly — too time consuming. That's why 
the National War Production Council was organized during World War Ii. 


Today, under a program evolved by the Committee on Guided Missiles 
of the Research and Development Board of the Department of Defense, 
highly important developments are made available immediately to a 
select list of contractors, universities, technical institutions and govern- 
ment agencies connected with the missile program. 


Here’s how it works. At Bell Aireraft. or at any other major missile 
contractor or agency, an important contribution to the guided missile 
program may be developed. At once, it is relayed to other plants and 
agencies where it might provide the answer to a challenging problem. 
(s a result, time—the most essential element—is saved. Costly dupli- 
cation is avoided. Taxpayers’ dollars are conserved and can thus be 
applied to other vital projects affecting our security. 


From experiencing the incalcuable value of this information service as 
hoth contributor and beneficiary, Bell Aircraft appreciates fully the 
efliciency and foresight of our leaders in defending the American way 
of life. We are proud to be a member of a team where secrets are 
shared with the front line defense. 


Pioneer of Supersonic aircraft — remote controlled flight — jet and rocket propulsion — 
rotary wing aircraft — fighter design, armament and construction — guided missiles. 
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AIRSURANCE 


Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 


at new low rates 


No Physical Examination + No Age Limit 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 


$50.00 per week when disabled 


PREMIUM $38.00 per year 


Policies cover oll 


Backed by the 
Combined Assets of 


Aetna Casualty & Surety Co. 
American Surety Co. of N.Y. 


airlines in U.S. and 
American Flag lines 
world-wide — olro 
airlines in Canede, 


t Indemnit 
Mexico and South Century mnity Compony 


Hartford Accident & Indem- 
nity Co. 

Maryland Casualty Co 

Massachusetts Bonding & 
insurance Co. 


America which meet 
tafe operating 
standards. 


New Amsterdam Casualty Co 

Standard Accident Insurance 
Company 

Travelers Indemnity Co 

United States Fidelity & 

Guaranty Co. 


WRITE OR PHONE ANY U S. GROUP OFFICE 


UNITED STATES AVIATION UNDERWRITERS 


MCORPORATEO 
NEW YORK 7,N. Y. 


CHICAGO 
LOS ANGELES 


NOTE: Before 
welding 
aluminum 


SE Oakite Compound No. 34 to 
remove oxides from copper-bear- 
ing aluminum alloy surfaces. 


80 JOHN ST. « 
WASHINGTON 
ATLANTA 


Oakite Compound No. 34 eliminates 
troublesome smuts, saves time, saves 
money. 


r For full information about 
REE Oakite Compound No. 34, 
write to Oakite Products, Inc., 75 
Thames St., New York 6, N. Y. 


Machine cleaning Tank cleaning 
Pickling 


Burnishing 


Electrocleaning 
Pre-paint treatment 


Paint stripping Rust prevention 


INDUSTRiag 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 
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pedance and Radiation Characteristics of Slotted 
Cylinder Antennas, R. E. Beam and H. D. Ross 


Jr A Combination Slot Antenna and Resonant 
Tank Circuit, N Harvey. The Channel 
Guide Antenna, Walter Rotman. Theoretical 


Limit to Time Difference Measurements, Donald 
Richman. Electronic Contour Mapping, Richard 
C. Raymond 


cillator Scales, W 


Automatic Calibration of Os 
J]. Means and T. Slonezewski 
Magnetic Amplifier Studies on the Analog Com 
Harder, W. H. Hamilton, D. F 
Aldrich, J. T. Carleton, and F. N. McClure 
The Problem of the Magnetic Amplifier and Some 
Approaches to Its Solution, M. Liwschitz-Garik 
E. J. Smith, and E. Weber Audio Frequency 


Transformer with Range Extended Below One 
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Cycle Per Second, Donald W. Kuester A New 
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Camras Duplication of Magnetic Tape Record 
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Foundation H A 
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Management in the American University, F. A 


Rohrman. Some Aspects of the Organization 
and Function of Industrial Research, D. E 
Chambers An Automatic Built-In Antenna for 
Television Receiver Kurt Schlesinger. The 
Electronically Driven Ripple-Tank as an Aid to 
Phase-Front Visualization, Allen H. Schooley 
The Electromagnetic Field in the Vicinity of a 
Linear Conductor, Pa H. Nelson. Correction 
of Spherical Aberration by a Phased Line Source 
Roy C. Spencer ur J. Sletten, and John E 
Walsh. Statistical Theory of Communication 
J. B. Wiesner tatistical Prediction of Noise 


Y. W. Lee and (¢ A. Stutt Traffic Handling 
Capacity of Paired-Pulse Coding for 100 Channel 
Distance Measuring |} upment (DME), Charles 
J. Hirsch. The High Frequency Response of 
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Van Meter Super 
Slide Projector, S. G 
New Rectifier Tub 
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Magnetic Cross Valve 
Subfrequency Power 
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Control of a Lantern 
itz and George Rand A 
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and Voltage Lev« I H. Rogers Progress 
Report on Development of the Travelling Wave 
Tube as a Power Amplifier, Stanley E. Webber 
Efficiency of Reflex Oscillators, William G 
Sheperd Design Features and Some Applica 
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sient Response of Filters, Murlan S. Corrington 
Continuously Adjustable Low and High-Pass 
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Devices for Speech Analysis and Compression 
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Electronics, Experimental Techniques. Wil 
liam C. Elmore and Matthew Sands. New 
York, McGraw-H Book Company, Inc., 1949 
417 pp., diagrs. $3.7 

This volume wa riginally prepared as a 
manual for use by the Los Alamos Scientific 
Laboratory and the Manhattan Project The 


main part of the book describes circuits in five 


general categori« Voltage Amplifiers, Elec 
tronic Counters, Oscillographs and Associated 
Equipment, Test and Calibration Equipment 
and Power Supplies and Control Circuits. Cir 
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@ MICROTORQUE Variable Resistors and 
Potentiometers require as little as .003 
in. Oz. torque to operate. This unique fea- 
ture makes the MICROTORQUE invaluable 
for applications where the position of in- 
strument pointers, gyroscopes, and delicate 
instruments in general must be recorded, 
transmitted or indicated at a distance, 
and Giannini are the sole makers of 
MICROTORQUE Potentiometers. 

A variety of resistance values and 
circuits available. 


Write for booklet 
G.M. Giannini & Co., ine, 
Pasadena 1, California 


AERONAUTICAL 
ENGINEERS 


Independent Research and Develop- 
ment Organization in Virginia has 
openings for responsible men. 


Senior Aeronautical Engineer 

or Physicist 
Ph.D. degree, or M.S. plus equivalent 
experience in research and develop- 
ment work, for Project Leader in field 
of internal and external aerodynamics 
of guided missile and propulsive sys- 
tems. Ability to organize and report 
activities of a research group is essen- 
tial, as well as superior capacity for 
applications analysis and mathematical 
approach to performance problems. 


Associate Aeronautical Engi- 
neers or Physicists 
M.S. degree, or B.S. with 3 to 5 years 
experience in research and develop- 
ment work, for responsible positions in 
theoretical and experimental studies of 
guided missiles and propulsive systems. 


Junior Aeronautical Engineers 
or Physicists 
B.S. or A.B. degrees with high scholastic 
standing, one or two years of practical 
experience preferred, but not essential. 


Please give complete information in 
resume. Our personnel have been ad- 
vised of this ad. Reply to 


EXPERIMENT INCORPORATED 


P. O. Box 1-T 
Richmond 2, Virginia 
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cuit elements most used are described in a useful 
separate chapter. Circuit ‘components and con 
struction practice are discussed in the first 
chapter The authors are Associate and Assistant 
Professors of Physics, respectively, at Swarth 
more College and the Massachusetts Institute of 
Technology 

Television Receiving Equipment. W 
Cocking. 3rd. Ed London, Published — for 
Wireless World’’ by Hiffe & Sons, Ltd., 1950 
375 pp., illus diagrs. 18s 

In this new edition of a book first published in 
1940 and last revised in 1946, a large amount of 
new material is added, including new chapters on 
deflector coils and selectivity and fuller treat 
ments of electromagnetic deflection and syn 
chronizing. ‘The chapter on radio-frequency 
amplication 1s followed by two chapters covering 
the points of difference between radio-frequency 
wndsignal-frequency amplification. Most mathe 
matical expressions have been removed from the 
text and placed in the various appendixes 
Microwave Electronics. John C. Slater. New 
York, D. Van Nostrand Company, Inc., 1951 
{06 pp., diagrs. $6.00 

A logical development of the subject is pre 
ented, with enough detail to make the book 
complete enough for a textbook Material relat 
ng to magnetron and reflex klystron oscillators 
ind their related circuits is largely from the 
wthor’s wartime work for the M.1.T. Radiation 
aboratory and the Bell Telephone Laboratories 
Publication was delayed, however, until such 
wstwar developments as particle accelerators, 
the linear accelerator, and the traveling-wave 
amplifier could be included A brief but useful 
history of the subject is given in the preface 
Dr. Slater is Head of the Department of Physics 
at the Massachusetts Institute of Technology 


ENGINEERING 


Engineering Growth and Engineering Educa- 
tion. John P. Nielsen. New York, The Author, 
College of Engineering, New York University 
950. 72 pp., diagrs 

Professor Nielsen's finding is that the steady 
growth in size and complexity of the engineering 
field is a normal and healthy process. The paral 
el growth and diversification of engineering cur 
ricula should be further encouraged by engineer 
ng colleges. It is pointed out that knowledge is 
mounting in complexity by geometrical progres 
son. A national engineering society represent 
ng all practicing engineers is recommended, 
with which the Engineers’ Council for Profes 
sonal Development should associate itself 
Schools are recommended to work on 20-year 
programs, adjusting curricula at the ends of those 
periods in accordance with engineering long-term 
trends rhe growth of engineering is illustrated 
graphically in figures showing the field at 20-year 
ntervals, beginning in 1870 with 7,000 civil engi 
neers, of whom about 800 were mining engineers. 
n 1950 there were 350,000 engineers in over 50 
fields, including 15,000 aeronautical engineers 
The picture in 1970 is vastly more complicated 
The chart shows 30,000 aeronautical engineers 
n 1970 
The Engineering Profession. Theodore Jesse 
Hoover and John Charles Lounsbury Fish 2nd 
Ed. Stanford, Calif., Stanford University Press 
951 186 pp., diagrs $5.50 
The Engineering Method. John Charles 
Lounsbury Fish. Stanford Calif., Stanford 
University Press, 1951 186 pp., diagrs $3.00 

The Engineering Profession was first published 
n 1941. The present edition is larger by 45 
ages, including revisions of the discussions of 
municipal, ceramic, construction, heat-transfer, 
and electronics engineering. Thirty-nine new 
tables have been added, on salaries and the func 
tonal, industrial, and geographic distribution of 
engineering (published also in The Engineering 
Profession in Transition by Andrew Fraser, New 
York, 1947.) The principal changes are in the 
chapters on the five branches (with subdivisions) 
f engineering which are discussed. Chapters on 
the profession of engineering and education re 
main largely unchanged. Aeronautical engineer 
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We've changed 


300 M P H Convairliner. One of the y 
fleet used by Western Air Lines. 


| to MELETRON 
pressure actuated 


SWITCHES 


When a major airline changed over to 
MELETRON pressure actuated switches 
recently, we asked why. The engineer- 
ing manager said: 

“We replaced the fuel, oil and water 
injection pressure warning switches on 


our Convairliners with Meletrons. 
Results have been excellent.” 


HARRISON W. HOLZAPFEL 

Engineering Manager, 

Western Air Lines 
While there are other switches that 
meet specifications, the performance 
records of MELETRON switches stand 
unchallenged. 


Today, MELETRON products are 
solving new, challenging problems. 
May we tell you how and why? 
Write today. 


MELETHON 
LORPORMATION 


LOS ANGELES 38, CALIFORNIA 


East 
Northwest RUSSEL & CO. Southwest 
J. M. Walthew Co. 10 S. Union St., Edmund C. Ashe 
Boeing Field Bay Shore, N. Y. 950 No. Highland Ave., 
Seattle 8, Washington 127 Crosby Ave., Los Angeles 38, Calif. 


Buffalo, New York 
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LOW-COST \ 
PROTECTION 
for Airborne 


Hew LORD 
“TEMPROOF Mountings 


@ Exceed AN-E-19 Drop Test 
Requirements 


@ Designed for JAN-C-172A 
Equipment 

@ Maintain Efficiency from 
—80°F to +250°F 


*Temperature-proof 

Here is reliable vibration protection for 
base-mounted airborne electronic equip- 
ment... and for other apparatus which 
must function properly above and below 
usual temperatures. And TEMPROOF 
Mountings are priced to meet the needs 
of manufacturers in competitive markets. 

TEMPROOF Mountings provide supe- 
rior protection by maintaining their high 
vibration-isolating efficiency from-80°F to 
+250°F. Selective-action friction dampers 
prevent excessive movement at resonant 
frequencies. Equipment does not sag or 
droop . . . mounting drift is negligible. 
The unusually wide load range of TEM- 
PROOF Mountings makes it possible to 
standardize on one mounting for several 
types of equipment, and to effect addi- 
tional economies in purchasing, storage 
and assembly. 


For complete information on TEMPROOF 
Mountings, or for specific recommendations 
concerning their use, write to Product and 
Sales Engineering Department. A quantity 
of Vibration Isolation and Natural Fre- 
quency Charts in full color is available. 
Copy of each will be sent free upon request. 


LORD MANUFACTURING COMPANY 
ERIE, PENNSYLVANIA 


Vibration-Control Mountings 
... Bonded-Rubber Parts 
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The Foreman’s Production Job. A. L. Kre 
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Armstrotr 


New London, Conn 
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ARCH, 


1951 


ENGINEERS 
WANTED AT ONCE 


For 


LONG - RANGE MILITARY 
AIRCRAFT PROGRAM 


by 


NORTH AMERICAN 
AVIATION, INC. 


Los Angeles, California 


Unusual opportunites for Aero- 
dynamicists, Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phases of 
aircraft engineering. Engineer- 
ing skills other than aircraft may 
be adaptable through paid train- 


ing program. Also openings for 


Recent Engineering College 
and Technological Graduates 


Long-range military program of- 
fers fine chance for establishing 
career in aircraft while aiding 


defense effort. Transportation 


to California and established 
trairing time paid. Salaries com- 
mensurate with experience and 


ability. 


Please include summary of 
education and experience in 
reply to: 


Engineering Personnel Office 


Section 2 


NORTH AMERICAN 
AVIATION, INC. 


Los Angeles International Airport 
Los Angeles 45, Calif. 
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Institute, Inc., 1950 152 


National Foremen s 
pp illus. $2.90 

The first part of this book takes up funda 
mentals of industrial management and the rela 
tion of the foreman to the factory's organization 
and operation including maintenance, produc 
tion control methods and quality control, costs, 
budget, and the standard hour plan Part 2 
takes up these and such additional functions as 
accident prevention and industrial relations «as 
discussed in supervisors’ meetings, presenting a 
check list of points on getting out production 
which have been considered important by fore 
men, Mr. Kress, author of Part 1, is a manage 
ment consultant im New York, and Mr. Arm 
strong, author of Part 2, is Director of Plant 
Labor Relations of the Westinghouse Electric 


Corporation in Pittsbur gh 


MILITARY AVIATION 


The Air Officer’s Guide. 4th Ed. Harris 
burg, Pa., Military Service Publishing Company 
September, 1950. 530 pp., illus. $3.50 

This is a new edition of a useful book first 
published in 1048 and last revised in February 
1950. Based on official publications and written 
by experienced officers, it includes recent legisla 
tive changes, detailed information on the organiza 
tion and functioning of the U.S. Air Force, sug 
gested procedures for both official dutic and 
personal affairs, and factual information on such 
topics as Air Force base: uniforms, the educa 


tional system, and pay and allowances 


POWER PLANTS 


1950 Aircraft Spark Plug and Ignition Confer- 
ence Report; Toledo, September 5, 6, 7, 1950. 
Toledo, Ohio, Champion Spark Plug Company 
1951. 253 pp., illus., diagrs 

Contents: Résumé of Champion Research Ac 
tivities, Robert Ko Christic Water Injection 
and Its Effect on Ignition Performance, John 
Frazec How Large Can the Gaps Be? C. E 
Swanson and |. Miller Aircraft Ignition 
Analyzer J. W Wheeler Analytical Tech 
niques and Apparatus Applicable to Examination 
of Combustion Chamber Deposits, G. R. Fur 
man. Measurement of Spark Plug Tempera 
tures, J. Katon of the R-2800 Second 
ary Condensers As Observed on the’ Ignition 
Analyzer, EK. Paul Kovac Statistical Analysis 
of Spark Plug Fouling in Airline Operation, J. | 
Bame Discussions of Spark Plug Design and 
General Performance, Control of Operating 
Variable Spark Plug Maintenance, Testing and 
Installation, Ignition Cables and Connectors, and 
Magnetos and Magneto Timing Current) Air 
craft Engine Ignition Systems, Robert) Boyer 


Jr. Study of High Frequency Ignition System 


Performance Pan American Airways System 
Report No. LA 411), H. I. Mossbarger 1950 
Aircraft Spark Plug Data Chart (folded) Dis 


cussions following each paper are ino numbered 
paragraphs for convenient finding from the index 
There is also a detailed table of contents 

Gaseous Fluid Flow in Relation to Diesel and 
Internal Combustion Engine Design. New 
York, American Society of Mechanical Engi 
neers, 1949 121 pp.,diagrs. $2.00 

Contents: Cooling of Spark Ignition Engines 
Benjamin Pinkel Fundamentals of Air Flow 
in Diesel Engine Manifolds, W. W. Hagerty and 
Palbot Reduction of Noise of Engines 
W.P. Green 


PRODUCTION 


Casting Design As Influenced by Foundry 
Practice. Oliver Smalley New Rochelle, N_Y., 
Meehanite Metal Corporation, 1950. 60° pp., 
illus 

rhe aim of this book is to present the funda 
mentals of the founder's art, including general de 
Sign rules, pattern making, molding and core 
making, gates and risers, and selection of material 
It is intended for the design engineer, to promote 
design work that is equally satisfactory to the 
engineering department and the foundry. Data 
are included on Meehanite metals 
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For the molding of boots, bellows and 
tubes, Acushnet has developed special 
rubber stocks of unusual properties that 
provide sustained flexibility at extremely 
high or low temperatures, with high re- 

- sistance to fluids and gases. 


Our precision-molded boots and bel- 
lows give enduring protection to moving 
parts by excluding dust, water, oil, etc. 
— or by retaining grease, oil, fuel— or 
by performing both functions at the 
same time, over long periods of con- 
tinuous flexing. These products are made 
on order, and are not stocked. 


Send for Acushnet Rubber Handbook, on your 
company letterhead. 


PROCESS COMPANY. New Bedford, Mass. 


| Address all communications to 752 Belleville Ave., New Bedford, Mass. 
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REFERENCE LITERATURE pulse jet engines and rockets 


afterburning, radial SCIENCES, GENERA! 
and mixed flow in turbines, aftercooler re 
BIBLIOGRAPHIES generators, diagonal tension in beams, dynamic WATHEMATICS 
loads and stresse und effect of nuclear radiation 
te ee en on materials An index of authors is in prepara Laplace Transfor mation, Theory and Engi- 
et will t neering Applications. William ‘Vyrre}| Ch 
formation, U. S. National Advisory Committee ANG WIN He issue supplemen omson 


New York, Prentice-Hall, Ine 
for Aeronautics, March 31, 1950. 605 pp 


diagrs $5.00 
This valuable index is larger by some 200 pages HISTOR} Phe author 


1950. Bag pp 


S to present the theory of th 
than its predecessor of 1947, which it supersedes The Wright Brothers, Pioneers of American | | le 
The tplace transformation and to discuss its @ 
It covers N.A CA. publications issued from Aviation. Quentin Reynold Illustrated by appli 
cation to various problems in’ engineerin 
1915 to approximately September, 1049, includ Jacob Landau Jew York Random House and 
: physic Phe idea of functional tran format 
ing Reports, Technical Notes, Aircraft Circulars 1950 183 pp., ilu 31.00 { ae 
and its mverse is introduced in the first chapte 
Wartime Reports, and some declassified papers his book is intence or younger reader It { apter 
: nit functions and various theorems in the sec 
not in these series In the Wartime Report is written in a dramat tyle with a good deal I oe 
chapter add to the versatility of the method 
series both the original and the Wartime Report of dialogue, and the events described are selective \ x 
ppheations to various problems involyin ord 
number are given Increased numbers of papers presumably in order t mplify the story The 5 ! 
nary differential equations are next discussed 
are listed on such subjects as the flow of rarefied triumphs Kurop and 190%, for ex 
dhen the theory of complex variable including 
gases, wing- body combinations of missiles, auto ample, are omitted, at the story ends with the rf 
arguments necessary for the inversion integral 
matic control, aeroelasticity, flutter of tail tabs successful flight at rt Myer in 1009 I hie . 8 
processe Partial differential equations, dif 
parachutes, metering and control of ram jet and illustrations are exce it aie 
ference equations closed-loop ystem and 
analopic are discussed in the final chapters 


Physical interpretations are included where 


possible, but a balance between rigor and physical 


insight is sought The eight appendixes include 
Laplace trans 
forms, and a list of historical and general books on 


functional operations, a table of 


F j the operational calculus The author is a Pro 
ee # fessor of Mechanics at the University of Wis 

The Heaviside Centenary Volume. London 
The Institution of Electrical Engineer 1950 

98 pp., hus 10s 
Partial contents: Oliver Heaviside the Man 
George Lee Some Unpublished Notes of Oliver 
Heaviside, H. J. Josephs. An Appreciation of 
Heaviside Contribution to Electromagnetic 


Pheory, Willis Jackson Heaviside'’s Operational 
Calculus, Balth, van der Pol Heaviside Pure 
Mathemat ic Harold Jeffreys. Oliver 


Heavi 

ide a Personal Sketch, G. Seark 
Interpolation. | Steffensen| 2nd Ed 
New York, Chelsea Publishing Company, 1950 


248 pp $3.50 


Phis translation from the Danish was originally 


published in 1927 The author's aim is to pre ( 


vent a textbook incorporating the increased num 
ber of available formulas with remainder term 
imple enough to permit the calculation of limits 


stays on the job at 


to the error involved in the formula \ more 


rigorous pomt of view is followed than has been 


usual to distinguish between the operation of 

'@) calculating the value of a function previously de 

temperatures up to | 2 OO fined and that of inserting values in an interval 
where the function is not defined 


accounting for 
Z . the difference between a proved fact and a hypoth 

p tablished fact that 
That's good sy when you add it to the es abl - esi A knowledge of the first principles of dif 
BOOTS self-locking, all-metal, one-piece construction: ferential and integral calculus is required of the 


RESISTS VIBRATION with a positive force through a unique reader. The author is a Professor of Actuarial 
locking principle. HEX-LOK provides fastening and lock- Science at the University of Copenhagen 
ing surfaces integrated in one structural unit. Modern Algebra. Volume II. B. | 


in der 


RESISTS STRUCTURAL BREAKDOWN due to frequent, radical 
temperature changes. 


Frederick Ungar Publishing Company 1951 
HEX-LOK is available in all popular sizes. 222 pp. $5.00 
When you need high torque retention, high reusability, simplified rhis volume completes the translation of Pro 


fessor van der Waerden's classic work, 1a 

maintenance, less weight, INSIST on the BOOTS HEX-LOK! 
HEX-LOK is satisfying a wide variety of applications for aircraft translated by Fred Blum, appeared in 1049. Dr 
engines and airframes at temperatures up to 1200 F. Benac is Associate 


of Mathematics at the U.S. Naval Academ 


Professor in the Department 


Inquire about the complete line 
of BOOTS self-focking nuts. WECHANICS 
Engineering Mechanics. S. Timoshenko and 


D. H. Young. 3rd Ed New York, McGraw 
Hill Book Company, Inc., 1951 517 pp., diage 


$5.50 
PLATE-LOK his textbook was last revised in 1940 In the 
TYPES AVAILABLE: ANCHOR CHANNEL BASKET present edition, some advanced materia on 
7 tained in the authors’ Theory of Structure 1445 
PROBLEMS? Send us details. We'll supply experimental quantities FREE. und Advanced Dunamirs (1048) is laconly omitted 
LITERATURE? Write now for the new BOOTS catalog, soon to be released. in order to provide a suitable undergraduate 


engineering textbook in statics and dynamics 


e e rhe derivation of the equations of plane motion ts 
Linke We simplified About 300 new problems have been 
added, mostly of a practical engineering nature 

T A M F OR D N N E T ! c U Both authors are Professors of Enyineering 


Mechanics at Stanford University 
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POWERFUL TWIN JETS, Vought’s Cutlass Fighters represent 
the latest advances in high speed aircraft design. Stubby, sweiptbock 
wings permit tremendous speeds, twin 


thet. The great Une Sam ie fang Fern 


All types of modern aircraft rely on Clifford Feather 


Weights for oil cooling. They are the only all-brazed 

type of oil cooler. Their superior weight-strength ratio WF AL 
is a result of Clifford’s patented brazing method and RS 
accurate pre-testing in Clifford’s wind tunnel labora- 


tory . . . largest and most modern in the aeronautical 

heat exchanger industry. For full details on Clifford 
Feather Weight All-Aluminum Oil Coolers, write FOR AIRCRAFT ENGINES 
CLIFFORD MANUFACTURING COMPANY, 

138 Grove St., Waltham 54, Massachusetts. Division HYORAULICALLY - FORMED BELLOWS 
of Standard-Thomson Corporation. Sales offices in AND BELLOWS ASSEMBLIES 


New York, Detroit, Chicago, Los Angeles. 
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Physics, Its Laws, Ideas and Methods. Alex 
ander Kolin New York, MeGraw Hill Book 
Company, Ine 1950) pp, illus 
$450 

Phin is revinion of the author's 
to published inp 19048 


traight mathematical formulation of the laws of 


diagrs 


Introduction 


Following «a 


mechanics of points and rigid bodies, mechanics 
of thud vector fields, and heat as a form of 
energy, theoretical methods are introduced, e 
tablishing «a logical connection, through the 
atomic theory of matter and clectricity, between 
the laws of mechanics, heat, and certain electrical 
phenomena A transition is then made from a 
mechanical wave theory of light to an electro 
magnetic wave theory Finally, the inadequacy 
of the conerete visualizable theories of classical 
physics in the realm of high speeds and small 
dimensions leads to the development of new 
abstract theories capable of predicting new laws 
The author is Assistant Professor of Physies in 
the College and in the Division of Biological 


sciences at the University of Chicago 


Mathematical Engineering Analysis. Rufu: 
Oldenburger New York, The Macmillan Com 
pany, 1950 diagrs $6.00 


the author's aim is to promote facility in the 


126 pp, illus 


expression of physical engineering situations in 
the form of equivalent mathematical relations 
The basic laws of the mechanics of rigid bodies 
electricity and magnetism, heat, elasticity, and 
fluid mechamiecs are developed from a minimum 
number of assumptions, as a basis for the pres 
entation of techniques for making simplifying 


assumptions A knowledge of advanced calculus 


especially those aspects concerned with line 
urface, and volume integrals, and of Green and 
Stoke theorems, is required of the reader In 


tended as a textbook on engineering analysis and 
ndustrial physics and a reference for those en 
gaged in industrial research, the book was de 
veloped from lectures at the Hlinois Institute of 


Dechnology and DePaul University, and from 
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work of a mathematy experimental nature at 
the Woodward Governor Company 


Fundamentals of Quantum Mechanics. Kn 


nico Persico ml by George 
M Ne Prentice Hall, Ine 
1950 184 pp, chaps $8.00 

In this translaty f the Italian, supple 
mentary notes and corr os by the author have 


been included, and the lator has added foot 


notes and some amplil entences in the text 


Phe bibliography in des new books in English 
published since aby ind translations of 
foreign language book ere they exist Pro 
fessor Enrico is now DD tor of the Department 
of Physics at Laval Us ty, Quebee, and Mr 
fFemmer is Research A ite, Department of 
Physics, Universit hester 

Radiation Monitoring in Atomic Defense 
Dwight ko Gray an Hi Marten New 
York, D Van mpuany, Tne 
122 pp, dia $2.00 

One purpose of t it hook is to present 
basic facets of aton ‘ the kinds and rela 
tive magnitudes of t | Is involved, and the 
fundamentals of detect these hazard Phi 
purpose is admiral ed in Part 1, Back 
ground Information Discussion of 


the proper use and radiation detection 
instrument i k the final eight 
chapters The G ter, 


ber survey meter proportional alpha 


counter are the rate nu discussed Pocket 
chambers and tilm ire the dose meter 
deseribed There ter on monitoring 
instruments under d rent, an appendix on 
tandard calibratin es for meter ind an 
excellent annotate: Dr Gray wa 
formerly with the At knergy Commission 
and is now Chief of t Research Section 
library of Congre 1 lartens is with the 


Pechnical Informat Atomic Energy 
Commissron 

The Meaning of Relativity irl bed Albert 
einstein 


Princet« 1. Princeton University 


1950 


MARCH, 1951 


This book was first published 


igvo 

tion ¢ are 045 
econd edition appeared in 1045 The present 
edition includes the Generalized Theory 


(sravitation, attempting to interrelat: all known 


physical phenomena The original translated 


text, covering the special and genera theories 


remains unchanged 


STRUCTURES 


Elasticity; Proceedings of Symposia in Applieg 
Mathematics. Vol. III. 


(American 


matical Seciety New York McGraw-Hill 
Book Company Inc 1950 233 py diagr 
$6.00 

Content Approximate Method { Solutio 
of ‘Two-Dimensional Problem in Anisotrop 
Elasticity, I Sokolnikoff Beams Under Cor 
centrated Loading, G. KE. Hay On Axisym 


metneal Deformations of Thin Shells of Rey 


tions, Reissner On Asymptotic 


in hell Pheory I B Hildebrand ome 
Recent Applications of the Theory { Finite 


Klastic Deformation, BOR. Seth elastic 

bility of the Facings of Sandwich Columns, H.W 
March 


Dynamic Loads on Thin Plate or 
Foundations, D. 1 Holl kK irchhoff's 
Boundary Conditions and the Edge Effect for 
Elastic Plates, K. O. Friedrichs. Some Prob} 
nthe Bending of Thin Plate G. F. Carrier and 
| haw Prestressing a Plane Circular P 
to Stiflen It Against Buckling (Abstract Ss 
toker Phe Bending of Thin Elliptic P 
C. L. Perry New Methods for the Estimatior 
Alexander Weinstein tre 
hields of Axially Symmetric Shafts in Torsion and 
Related Fields, H. Poritsky St re Ana 


Porsional Rigidity 


Blastic: Plastic Structure W. Prager and | 
yvinond elastic Plastic Straining Abstract 
Richard outhwell A Graphical Method 
olving Problems in Plane Plasticity, No Coburr 

On Stre Discontinuities in Plane Plast | 

Hl Lee 


Tec rhe 


gories of engineering candidates 


f student employees 


National Nuclear Energy Program 


neers in their employ are invited to sponsor their enrollm« e 1951-1959 5 


Established in 1949 at the Oak Ridge National Lat 


the applications sponsored by Government agencies ar 


Officials of the Oak Ridge Reactor School point out th 
engineering involve the same fundamental engineering ar 
offers an unparalleled opportunity for experienced engineer 
lems the A.E.C. deals with in its nuclear engineering pr 
and, upon returning after completion of the course, can | 
ticipate in the National Atomic Energy Program 


Further information and application forms may be obta 
Technology, P.O. Box P, Oak Ridge, Tenn 


Since much of the material presented in the curriculun 
fied, all enrollments are contigent upon a personal security investigation 


U.S. Atomic Energy Commission 


Industrial organizations interested in obtaining spe in Nuc lear React 


The deadline for experienced engineer applicants 1951, and the sch 


he operates 


A limited number gradu ites are 


(Such applications must be receive March 1, 1951 ( 


Such firms need not be connected with the A.E.« 


justrial firms inte 


ajority of problem 


Important Notice to Industrial Organizations from the 


f the Oak Ridae School of Reactor 


eptember 10, 1951 
month session open to two cate 
epted in category A in the status 


ry B students are selec ted from 


sted ir Participating in the ( 


-ncountered in the field of nuclear 
ement skills common t 


This school 


industry generally 


btain a thorough understanding of the specialized prob 
nees remain on the payrolls of their home organizations 
ted to help strengthen their companies’ positions to par 


writing to the Director, Oak Ridge School of Reactor 


Jak Ridge School of Reactor Technology will be classi- 
Announcements of appointments will be in Apri! 
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e and busier pilots are pushing automatic flight devices into the forefront. The 
development of versatile fool-proof power units to actuate control surfaces in 
conjunction with automatic pilots is a primary factor in achieving pushbutton 
flight. Such units are being produced by EEMCO in close cooperation with the 
designers and builders of tomorrow's aircraft. 


rs... One 
such "radical" aavance iS the motor actuator used 
on a new jet fighter. This unit incorporates two 
gear reductions to operate the screw jack. Each 
fulfills 4 particular need and iS not to be con~ 
sidered 4 standby. The small motor of 1/10 h-P- 
output operates practically continuously under 
output automatic pilot and proviaes 
of travel to jack of 6 100” per secs The large 
intermittent duty 3.5 neP- motor provides manual 
operation of screw jack by pilot for maneuvering 
and extreme situations with a rate of travel of 
7/10” per secs Normal operating load of unit 
11,000 1bS-- ..28 volt operation. Equipment in- 
cludes overload and travel Limit switches, radio 
noise filters, position indicator and non-jam-= 
ming StOps- 


ee. similarly unconventional motor 
arrangement operates the horizontal stabilizer 
actuator on 4 turbo-proP aircraft of recent 
design. A small continuous auty motor of 1/15th 
n.p. operating through 4 gear reduction is used 
for automatic flight and a large intermittent 
duty 3-1 2 h.p- with direct drive of 12,000 rpm 
is used for manual operation. The unique feature 
again is that it provides a large power source for 
maneuvering and a smaller unit for trimming in 
flight in small increments through the automatic 
pilot. 


I and Testing on current 
problems. Include preliminary data on type of unit, specific function, special 
requirements, operating conditions, motor and actuator specifications and any 
available drawings, diagrams and tables. 


PERFORMANCE CHARTS 


AND DESIGN DRAWINGS...Exe i 
eee cutive d i i 


head will be placed on mailing list for performance and 


design drawings of EEMCO designs for file and a ENGINEERING 
and MFG, Corp. 


4612 W 
. Jefferson Blvd., Los Angeles 16, California 


95 
A 
A 
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AKERONAUTI( 


1.A.S. Sections 


Continued from page 27) 


The Ordnance Aerophysics Labora 
tory consists of three principal test 
units: (1) a large supersonic wind tun 
nel; (2) a burner facility for testing ram 
jets and other similar power plants; 
and (3) a ligh-altitude research unit 


Complete engineering and shop facili 
ties are maintained at the plant to exe 
cute and implement every phase of the 
operation of the facility 

is a Naval Bureau of 
Ordnance facility and is operated for the 
It is 
located at Daingertield, Tex., on grounds 
occupied by the Lone Star Steel Cor 
poration and derives its power and ait 


The laboratory 


Bureau by Convair under contract 


supply from that company’s reserves 

Mr. Arnold’s talk was illustrated by 
slides showing the location of the lab 
oratory, living accommodations for the 
supervisory personnel, and operation of 
the including 
schlieren and spark photographs from 


some of components, 


the supersonic wind tunnel 
Mr. Arnold was introduced by kK. I: 


Ward, Assistant Chief of Aerodynamics 
Convair, and I.A.S. Area Councilor 


Texas Section 
Russell Berger, Sec retary 


Phe December 13 meeting, held at the 
American Legion Hall in Grand Prairie, 
Pex., had the dual purpose of electing 
new officers and presenting an informa 
paper, “Design for Economic Pro 
ducibility,’ Robert H. Lundberg 


Andrew 


by 
Chairman W Pitman 
ducted the elections for officers and ad 
board Phe newly 
Chairman, Edward 
Kurzawa, Consolidated Vultee Aircraft 
Corporation; Vice-Chairman, Paul Al 
berti, Chance Vought Aircraft Division, 
United Aircraft Corporation; Secretary, 
Roland Christy, Chance Vought; Treas 
urer, Russell E. Berger, Chance Vought 

Following the elections, Robert H 
Lundberg, of Chance Vought, presented 


Con 


members 
elected officers are 


his address, effectively describing the en 
yineering role in reducing cost while 
maintaining a top-quality product in a 
highly competitive market. Charts and 
graphs were presented to illustrate the 
increased and their 
A booklet Cost Tip Sheet, 
containing valuable reference material, 
was distributed to 
tendance. 


causes of costs 


remedies 


each one in at 


Wichita Section 
Melvin H. Snyder, Jr., Secretary 


Lieutenant 
Lassiter, 


Colonel O. F. 
Deputy Commander, 


(Dick) 
B-47 


AL 


ENGINEERING REVIEW 
Evaluation Program (Operation Wibac) 
spoke at the December 7 meeting on the 
subject, “Long Range Missions of the 
B-29 

Colonel Lassiter currently the 


holder of the peed rec rd over a 10,000 


kim. course and of the world’s long-dis 
tance record (with refueling) He 
deseribed the prep tion for, and the 
flying of, these Wissions in the 

Pacusan Dream He also ce 


seribed the plannit nd execution of a 


round-the-world flight for which 


Cotheer 


Student 


California State Polytechnic College 


he served a 


Iyenty-nine members and five guest 
attended the November 30 meeting at 
which Chairman Milo V. Price presided 
R. K. Richardsor istant to Charle 
Alexander, Project Engineer, Induction 
Air Blast Facilitu vaval Air Missile 
Fest Center, Pt lu Calif., told of 


the progress of vari other graduate: 


from California State Polytechnic Col 


lege in the airera dustry He wa 
followed by Mr. Alexander, himself, who 
spoke on lestu Me thod: lor Ram 


Jet and Pulse Jet Engine 


Clarkson College of Technology 


Donald W yetl ophomore il} 


Clarkson's Mechan Enyimeering 
partinent, gave a ( Iparison of the 
8-24 Liberator and the PBAY Privateer 
at the December meeting Vice 
Chairman Louis Ma presided 
persons attended 
University of Florida 

Chairman Costa Francisco led the 
November 7 meetin Which Robert L 
Vandillen, Traffic and Sale Representa 
tive, Eastern Air Lines, Inc., delivered a 
few bref remarks al the tilm, The 


Flying Fisherma) ollowing the show 
ing of this film, another, called Operation 
Airborne, was screene lwenty persons 
were in attendance 

On December 5, John J. Tigert, Super 
intendent of Aircraft 
haul Section 


ways, Inc., 


mponents, Over 
Pan American World Air 
spoke on “Current Problems 
in Air Transport Cl 
presided; 20 persor 


urman Francisco 
ittended., 


University of Illinois 


Vice-Chairman Loren 
sided at the 
which a film, The P-4 


\nderson pre 
December 6 meeting at 


was shown. 


The Johns Hopkins University 


An organizational meeting was held 
recently at which the 


following officers 
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Calibration of engines and Manual 
learning in flight as practiced during 


these missions were explained Al. 
though Colonel Lassiter is currently jy 
charge of the B-47 requirement 


he de- 
seribed 


having 
pan, high 
aspect ratio, and extremely high ceiling 
He stated that he believed that the 
bombers’ protection lies not in speed but 
in maneuverability at high altitudes. 

Phe 


by 


his “‘ideal’’ bomber a 


extreme range capacity, large 


dinner meeting was presided 
Chairman Doug Heimburger: 


oY members were present 


Branches 


were elected: Chairman, Gilbert Melese: 
Vice-Chairman, Donald Johnson 


yvecTe 

tal \len Kistler; and Facult pon 
or, G. L. Bryan 

Chis branch is planning to combine it 

meetings with those of the Baltimore 


Section of the I.A.S 


Massachusetts Institute of Technology 


\ student seminar on ‘‘Pathfinders of 
was sponsored by the 


November 14 


\viation Student 


Branch on Principal 
talks given by Chark 
Myron Hoffman, and Bob Wedan, who 
spoke on 


Lihenthal 


yroup 


were 


Lanchester, Cayle\ ind 
respectively \ 
discussion followed 

including some o 


veneral 
About 1) 
facult 


person the 


attended 
Phe November 30 meeting was led b 
Chairman Henry R. Jex. The 
was an M.1.T. student, Frank | 
rol, Ir., who gave a talk on 
ter \ film 
laneous 


i} CT 
Mam 
Helicop 
muscel 


showed various 


views of Piasecki helicopter 


lwenty-six persons attended 
University of Michigan 
Che officers elected at the meetin, 


October 11 are: Chairman, 
Diener Vice-Chairman, Gerald Vro 
Man; secretary, Jess Nourse and 


Treasurer, Sydney Shrage Professor 
]. D. Schetzer was selected to be the 
Honorary Chairman. 

Richard Morrison, Aeronautical Re 
search Center, University of Michigan, 
was guest speaker at the October 25 
meeting rhe subject of his talk was 
‘Aeronautical Research Techniques.’ 

rhe Student Branch attended thie 
November 30 meeting of the I.A.S. De 
troit Section. Major Jones, of Selfridge 
Field, spoke on the F-86. 

About 50 Student Members traveled 
to Cleveland on December 19 to tour the 
facilities of the N.A.C.A. laboratories 
and to attend the Wright Brothers’ Le« 
ture. The tour of the laboratories was a 
successful and the guide, Mr 
Hunter, was highly informative in his 


one, 


a 


America’s first Jet Transport 


tceabilily...low maintenance 


More time in the air, less time on the ground is one of the 
secrets of profitable airline operation. With this in mind, the 
designers and builders of the AVRO Jetliner have incorporated 
maintenance and servicing advantages that will assist ground 
crews. Engines can be serviced from the ground, inspection 
doors are within arm’s reach and underwing pressure refueling is 


standard equipment. 


In the air, the Jetliner is reducing flight time between cities. 
Those fortunate few who have flown in the Jetliner are proudly 
sharing their experience of smooth and comfortable flight with 
eager listeners. With greater carrying capacity, and the prospect 
of more flying hours per day, Jetliner performance promises a 
new high in serviceability. Studies of Jetliner serviceability and 


operation are available to interested operators. 


A. V. ROE CANADA LIMITED 
MALTON, ONTARIO CANADA ™ 
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ALRONAU TIC 


RELAYS and 
CIRCUIT 
SELECTORS 


ROTARY SOLENOID 


OPERATED 


@ REMOTE CONTROL 
@ SELF-STEPPING OR 
EXTERNAL IMPULSING 
@ POSITIVE 
DETENT ACTION 


for REMOTE CONTROL 
of MULTIPLE 
COMPLEX CIRCUITS 


Many versatile designs of stepping, 
counting, adding and subtracting, 
latching, and circuit selecting re- 
lays are made possible by the 
combination of the Ledex Rotary 
Solenoid and wafer type rotary 
switches. Self-stepped or exter- 
nally impulsed, the device is im- 
mediately adaptable to many 
remote control applications, A 
choice of wire sizes permits a wide 
range of operating voltages and 
power requirements, Various types 
of mountings further increase its 
adaptability. In addition to its 
positive control of multiple, com- 
plex circuits, a reserve of mechani- 
cal power ts available for the per- 
formance of duties other than 
switching operations. 

We su »ply to quantity users and 
solicit the opportunity to be of 
assistance in solving multiple cir- 
cuit relay problems. 


WRITE DIRECT TO 


101 WEBSTER STREET 


DAYTON 2, OHIO 
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Polytechnic Institute of Brooklyn 


\ new secretas 
October Sb mee 
year 
man, Phaddeu 
Basil Vatako 
Donohue Chau 


sided: 
At the Nove 
Nicholas J. 
\cronautical 
Mechanic 


persol 


lecture on \ircralt 
Past and Future 
tended, Chairma 


list of officer 


elected at) the 
makes thi 


hollow Chau 
cl Viee Chan 
crelary 


Denminyer pre 
present 

meeting, Dt 
Departinent of 


\pphied 


and 


ive an illustrated 


tructural 
IXly person ul 


Dennimyer presided 


Riddle-McKay College of Aeronautics 


New olhicer 
in January wer 
ber 20 meetin 
I: 


(Guerrerro CT 


Frazer 
and ‘Treasurer, | 
man Joseph \ 
persons attended 
On December 
in a new theater 
by the LAS 
with material 
The Branch ha 
that 
fund 
l 
Shop 


projector 
Branch 
cluded 
Curtosily 


through the court 
Company of Ameri 


presided 


Shell Oil Compar 


Airplane Flies wa 


7. Chairman Justi 


ed by the 
Vn motion preture 


took office 


dat the Novem 


low Chairman 


ce Chairman, G 


Krout 
Willams. Chair 
tin presided An) 


were presented 
was constructed 
Branch member 
school 
purchased with 
films shown in 
Rainbows and 
were obtained 
f the Aluminum 
Chairman Justin 


film on /low an 


hown on December 


presided 
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ISC 


QUIETS 


Jet and Reciprocating 
Engine Test Cells 


ANNOYANCE 
COMPLAINTS 
| THREATS of LEGAL ACTION 


due to disturbing 


Ends 


Interior of ISC Jet Aircraft Muffler 


The roar of jet tests need no 
longer be an aircraft engine 
and air frame manufacturing 
problem! 


Industrial Sound Control 
JET AIRCRAFT MUFFLERS 
AND PANELS 


cut the roar of jets to the level 
of surrounding neighborhood 
noises. 


ELIMINATES 
EXCESSIVE WATER 
CONSUMPTION 


Let us tell you how ISC engi- 
neering can quiet your opera- 
tion—in the test cell—on the 
airstrip. 


Write, wire or 


phone for further 
information. 


45 Granby St., Hartford, Conn. 
2119 Sepulvedo Bivd., Los Angeles, Calif 
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Syracuse University 


Chairman George Schmanke opened 
the January 10 meeting at which the re 
sults of an election of officers were an 
nounced as follows: Chairman, Hurlbut 
Horn; Vice Chairman, Thomas [ygan,; 
secretary, Alan Robertson; and Treas 
urer, Jack Andrews. A film, The ABC of 


(, was shi wil 


University of Tulsa 


At the December 14 meeting, Chair 
man John Beadling introduced — the 
principal speaker, Benjamin Sehladen 
haufien, Chief Engineer -Eengines, Re 
pair Depot, American Airlines, Ine 
After Mr. Schladenhauflen’s talk on 
Aircraft Engine Development by the 
\ir Lines,’ two films, Power by Wright 
and Faster than Sound, were shown 
[wenty-one persons attended, 


US.A.F. Institute of Technology 


At the December 13 meeting, Major 
Blue, Student Chairman, introduced 
Dr. G. R. Graetzer, Faculty Adviser 
and Departinental Head of Aeronautical 
Engineering, and Dr. Kotcher, 
Chairman of the Dayton Section and 
Director, U.S.A. Institute of Tech 
nology. Doctors Graetzer and Kotcher 
welcomed the new student members 

Captain Randall W. Briggs, Aero 
Medical Laboratory, Wright-Patterson 
\ir Force Base, was guest speaker. His 
talk on the recent research activities in 
the Aero Medical Laboratory included 
High Altitude Plight,’ “High Altitude 
Drop ‘Tests,’ “Acceleration and De 
celeration ‘Tests,’ ete. Aero Medical 
Laboratory’s latest classified — film, 
Special Projects of the Aero Medical 


Laboratory, was shown 


Members Elected 


lhe following applicants for membership 
rapplicants for change of previous grades 
have been admitted since the publication 
fthe list in the last issue of the RE 
VIEW 


Elected to Associate Fellow Grade 


Hootman, James A., Ph.D., Assistant 
Chief, Research Administration  Div., 
Headquarters Office, N.A.C.A. (Washing 
ton, D.C.) 

Powers, E. M., Vice-President for 
Engineering, Curtiss-Wright Corporation 


Transferred to Associate Fellow Grade 


Benford, Robert J., M.D.; Col., Ait 
Surgeon, U.S.A.F. Research & Develop- 
ment Command, U.S.A.F. 
D.C 


Washington, 


LAS NEWS 


for flight instrumentation ... pressure testing ... 
instrument and wind tunnel research . . . 


@ Jessall Plastic’s Inc. is meeting the constantly 
increasing needs of aeronautical engineers and 
designers with a complete line of standard and 


custom multi-cell vinyl tapes. 


-“/abe 


Easily separated 


Flexible by hand 
8 8 & IN SIZES 
‘ ; from 1/32 to 5/16 
inches 


ADAPTORS 


for all tape sizes furnished at list cost 


CEMENT INCLUDED 


Can be colored for easy free with every 100 foot roll 


identification 


CONNECTOR TAPE PRESSURE TAPE 
... for compact, ... for pressure test- = 
9 | simple connection ing on airfoils in ac- | | 
°} | between two points tual flight or wind | 
8 | of test . . . for fluid tunnel installations | 
o | bank of tubes in tape tape which will not | 
-— form. In sizes from create turbulence at § | 


All Jessall Multi-Cell Tapes are designed to give 
a press fit over their respective size fittings. 


For additional information and actual samples, 
write for this free folder today! 


JESSALL INC. 


16 SIGOURNEY STREET @ HARTFORD 2, CONN. 
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Brising, Lars H., M.S. in Ac.E., Chief 
Engineer, Head of Airplane Design & 
Development Dept., SAAB Aircraft Co 
(Sweden ) 

Kaganov, Benjamin J., M. of 
Chief Structures Engineer, Canadair, Ltd 

Razak, Kenneth, M.M.E., Dean of 
College of Business & Industry, School of 
engineering, University of Wichita 

Vanik, Milford F., B.S.E. (Acro.), Staff 
Engineer (Airworthiness), Bocing Airplane 
Co. (Seattle 


Elected to MEMBER Grade 


Barry, Frank W., Sc.1., 
Acrophysies. Lab., 


Acrodynami 


cist, Internal Aero 


AL 


Ac.E., 


NGINEERING REVIEW 


dynamics Section, North American Avia 


tion, Ine 

Chang, Chieh-Chien, Ph.D., Assoc 
Prof. of Aero., The Johns Hopkins Univer 
sity 

Craft, James W., B.S. (Engineering), 
Administrative A Pan American World 
Airways, [nc 


Maas, Stanley, B.M.E , President & 
Chief Engineer pat Co 

Mitrovich, Milenko, M.Ac.E., Chief 
Engineer, Regent Aircraft Corp 


Moore, Raymond J., 
Northrop Aircraft 


Design Engineer, 


Ritter, Arnold, 
ant, Wright-Patt 


Pechnical Consult 
Air Force 


A number of companies have found that a 
Lamb Electric Motor—engineered for their 
particular application — enabled them to 


special application 


MOTOR 


This small sturdy motor 
in be readily adapted 


reduce product costs. Other advantages: to a wide range of indus- 


IN THE MOTOR — 
1. Reduced weight, space. 


2. Exact mechanical and electrical 


characteristics. 
3. Thorough dependability. 
IN THE PRODUCT — 
4. Better performance. 
5. Improved eye-appeal. 
6. Compactness, less weight. 


Our 35 years’ experience, covering prac- and 


tpplications. 


This motor is used exten- 
sively on such products 


dustrial vacuum 
iners, agitators,sirens, 
olloid mills. 


tically every type of small motor-driven 


product, is available to help you obtain 
these results. The Lamb Electric Company, 


Kent, Ohio. 


Electiic 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


They're Going into 


America's Fite Products 


MOTORS 
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Rouzee, George M., 13 Mgr. fo; 
Navy Contracts, Sperry Gyro cope Co 
Div., The Sperry Corp 


Transferred to MEMBER Grade 


Adise, Herbert H., M. of Ac I... Dynam 
icist, Reeves Instrument Corp 

Baker, Ralph D., Ph.D. in Ac.E., Proj 
of Acro. Engineering, University of Utah 

Berry, David F., B.S. in Ae.E., Engi 
Structural Test ( 
Bocing Airplane Co. (Wichita 

Conner, D. William, B.S.M.E., Aero 
Research Scientist, Langley Acro. Lab 
N.A.C.A 

Coyle, James J., M.S. in Ac.E., Lt 
Comdr., U.S.N.; Project Officer, 
Missiles Div., Bureau of 
Dept. of the Navy. 

Engel, William N., B.S. in Ac.E., Chief 
Aircraft Engineer, 
Engineering Co 

Fischbach, Joseph W., M. of Ae} 
Engineer, Ballistic 


neer~ Project, Troup 


Guided 
Acronautics 


Midwest lool & 


Ordnance 
Lab 
Hubbard, Herbert B., B.S. in Ack 
Acro. Engineer “‘B,”’ United Air Lines, Inc 
Kahn, Marvin J., M. of Ac.E., Structur 
Engineer, Republic Aviation Corp 
Leone, William C., M.S., Instructor in 
Mechanical Engineering, Carnegie Insti 


Research 


tute of Technology 

Liu, Tung-Sheng, M.S. in Ac.E., In 
tructor in Aero. Engineering & Asst. Re 
search Scientist, The Aero 
Research Lab., University of Minnesota 

Myers, Joseph R., M.S. in Ae.E., Capt 
U.S.A.F.; Exchange Officer with R.A.F 
Royal Aircraft Establishment (England 

Stevens, John E., M-S. in Ae.E., St 
Analytical Project Engineer, Chanee 
Vought Aircraft Div., United Aircraft 
Corp. (Dallas) 

Wickham, Charles G., M.S. in Ae.E 
Stress Analyst, Douglas Aircraft Co., Inc 
(El Segundo) 

Zubkoff, Maurice J., 


Research 


engineering 


B.M.E., Asso 
Acro. Lab 


Engineer, Cornell 
Im 


Elected to Associate Member Grade 


Henkel, Edward E., Public Relations 
Dir., Fairchild Engine & Airplane Corp 

Mangold, Elmer F., Asst. Secretary and 
Dir. of Purchases, Aircraft Div., Th 
Globe Corp 


Transferred to Associate Member 
Grade 


Chapman, Charles Anthony, B.S 


Elected to Technical Member Grade 


Goldstein, David N., M.S. in Engrg., 


Technical Engineer, General Electric Co 
(Lynn 

Hastings, Brian T., B.A.E., Lt. & Pilot 
U.S.A.F.; Aero. Project Engineer, Com 


putation Section, Office of Air Research, 


Hdqs., Air Materiel Command, Wright 
Patterson Air Force Base 
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Rastiello, Michael K., B.S. in Ae.E., 
Designer assigned to the Lockheed 
Aircraft Corp., Machine & Tool Design Co. 

Reece, Marvin P., A.A., 


Rosan, Inc 


Engineer, 


Savo, Charles E., ADC, Asst. to Airplane 
Engines Officer, Engineering Div. of the 
Staff, Comdr. Air Force, Pacific Fleet, 
Naval Air Station, San Diego. 

Sevelson, Maurice S., Design Engineer, 
Personal Aircraft Research Centre, A. & M 
College of Te 


St.-Dobrzanski, Janusz, B.Sc., Acro 
dynamicist, A. V. Roe Canada Ltd 


Transferred to Technical Member 
Grade 


Acampora, Andrew, B.S.Ac.1., Techni 
cal Writer ““A,”’ Service Engineering Dept., 
Douglas Aireraft Co., Ine. (1 Segundo 

Aicher, Paul J., Jr., B.S., Sales Engineer 


ing Trainee, The Beryllium Corp 


Alexander, William G., B.S.E. (Acro 
Ist US.ALF.; Design & Develop 
ment Oflicer, Engineering Div., Propeller 
Lab., Hdqs., Air Materiel Command, 
Wright-Patterson Air Force Base 

Anderson, Charles M., B.A.E., 
Test Analyst ‘‘A,” 
Corp 

Apte, Stanley H., B.Ac.E., 
Engineer GS-5, War Dept., 
Arsenal (Dover, N.J.) 


Flight 
Lockheed Aireraft 


Ordnance 
Picatinny 


Babowicz, John S., Public Information 
& Relations Officer, Civil Air Patrol 

Barnes, O. Garland, Jr., B.M_E. (Aero. ) 
Graduate Student & Part-time Instructor 
Applied Mecltanics Dept 
technic Institute 


, Virginia Poly- 


Bath, George W., Draftsman, A. V. Roe 
Canada Ltd 

Blosser, Earl G., A.A., Aerodynamics 
Instructor, Spartan School of Aeronautics 

Blossom, John W., B.S. in Ac. E., Engi 
neer, Joy Mfg. Co 

Bodofsky, Walter, B.S. (Aero.), Jt 
Engineer, Piasecki Helicopter Corp 

Braden, James S., B.A., Major & Asst 
Chief, Supply Control Div., U.S.ALF 

Caldwell, Joseph M. 

Chaney, Raymond L., B.S.M.E. (Aero 
Ist Lt., Army Aviator & Aireraft Engineet 
ing Otficer, U.S.A 

Cline, Gould L., B.S., B.A., Ist Lt. & 
Navigator (Radar), U.S.A.F 

Doukas, William A., Engineering Drafts 
man, Ryan Aero. Co 

Eggers, Richard J., Engineering Drafts 
man “‘B,”’ Detail Group, Northrop Air 
craft, Ine. 

Eppinger, Roy W., A.A. in Ae. E., Design 
Engineer, Goodyear Aircraft Corp 

Eslinger, John J., B.S.M.E. (Aero.) 
Stress Analyst ‘‘A,’’ Aerophysics Lab 
North American Aviation, Inc 


Fabian, George, Engineering Draftsman, 
Hughes Aircraft Co. 

Finney, Raymond, B.S.Ac.E., Jr. Engi 
Neer, Mechanical Engineering Section, 
Canadair, Ltd. 


Gass, Robert C., B. of Engineering 
(M.E.), Senior Engineer —Experimental, 
TAPCO Div., Thompson Products, Ine 

Goldin, Milton. 


Hall, Robert W., B. of Ac.E., Test 
Engineer, Combustion Development Sec 
tion, General Electric Co. 

Hayes, Roscoe C., Jr., Master Layout, 
Douglas Aircraft Co., Inc. (El Segundo ) 

Holder, Raphael A., B.S. in Ae.E., Ait 
craft & Engine Mechanic, U.S.A.F 

Howard, Robert R., B.S.A.E., Engineer 
ing Draftsman, Douglas Aircraft Co., Ine 
(Long Beach) 

Jacobson, J. Leonard, Jr., Iuginect 
“B." Boeing Airplane Co. (Seattle 
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James, Jack W., B.S.M.E. (Aero.), 
Draftsman ‘B,” Preliminary Design, 
Douglas Aircraft Co., Inc. (Santa Monica ). 

Johnson, Warren C., B.S. in Ae.F., 
Engineering Trainee, Beech Aircraft Corp 

Jordan, Paul K., B.S., Engineering 
Expediter, General Electric Co. 

Kemper, Robert G., B.S., Loftsman, 
Cessna Aircraft Co 

Klein, Frederick W., III, B.S.Aec.E., Jr 
engineer, Boeing Airplane Co. (Seattle). 

Knudsen, Hans G., M.S. in Ae.E., Lt. & 
Station Education Officer, Royal Nor- 
wegian Air Force (Sola Airport) 

Kramp, Harry F., B.S. in Ae.E., Engi 
neer, Eighth Air Depot, Inc. (Sebring, 
Ila.) 
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Laxton, Eugene F., Engineering Asst. 
Stress ‘‘A,”’ Northrop Aircraft, Inc 

Mancuso, Dewey J., B.S. 

Mangan, John G., BS., Field Service 
Engineer, Minneapolis-Honeywell Regu- 
lator Co 

Markula, Donald O., B.S.Ae.E., Engi 
neering Draftsman, The Glenn L. Martin 


Technical Analyst 
Aircraft Corp 


neer, Aviation Ga 


McDonald, Albert J., B.S.Ae.E. (Struc 
tures & Design) 

McInnis, Albert K., Jr., BS, Lt 
Weather Officer & Pilot, U.S.A.F 

Miller, Glenn C., B.S. in Ae.E., Engi- 
neer GS-5, Wright-Patterson Air Force 
Base. 

Mixon, Marvin S., M.S.A.E., Acrody 
namicist, Douglas Aircraft Co., Inc. (Santa 
Monica ) 


(Santa Monica 


ean Aviation, In 


Schnebly, F. 


Mooradian, Archie, Sgt., U.S.A.F.R. Stress Analyst 


Poppe, William 


Douglas Aircraft Co., Inc. (Santa Monica ) 


Poterack, Raymond E., B.S.Ae.E., Taxter, James J., Detail 
Flight Test, McDonnell 


» Rehrmann, Robert J., B.S.Ae.F., Engi 


house Electric Corp 
Co Rodgers, Edward J., B.S.E 
Roed, Aage E., 13. 
Rogers, Don E., M.S.Ac.E., Flight Test 
Analyst “A,”’ Dougla 


Rogers, Kenneth H., S.B.,5.M., Design 


Engineer, Aerophysics Lab., North Ameri- Wilson, Edward S., B.A.E., ( 


Savelle, William M., B.S 


David, in Ac.k 
United Helicopters, 


MARCH, 195.1 


Weight Engineer, Swope, Robert S., Research Engineer 


Rotor-Craft Corp 
Designer 
Piasecki Helicopter Corp. 

van der Wal, Franki L., 1S. Seryo 
mechanisms Engineer, Douglas Aircraft 


Purbine Div., Westing Co., Inc. (Santa Monica). 


Van De Walker, Ray A., | ngineering 
Draftsman “B,”’ North American Aviation 
Ine 
Wakefield, Fancher B., B.S. in Ack 
Jr. Engineer, Piasecki Helicopter Corp 
Washburn, Richard O., Section Mana 
ger, Stress Dept., Northrop Aircraft, [n 


Aircraft Co., Ine 


U.S.A.F.; currently assigned as Student 
Oak Ridge School of Reactor Technology 

Wilson, Paul D., Jr., B.S. in A-E., Jy 
engineer, Consolidated Vultee Aircraft 
Corp. (Ft. Worth) 


Park, William E., B.S.M.E. (Aero.), Wood, Cleo B., B.S., Lt. (j.g.) and Nayal 
Engineering Draftsman Douglas _Sciabbarrasi, Sebastiano A., Cuapt., Aviator, U.S.N 
Aircraft Co., Inc. (Santa Monica ) U.S.A.F. Wright, Robert H., B.Ac.E. & MS 
Peebles, Dewaine W., B.Ac.E., Design Simpkins, Donald W., Template Maker fool & Machinery Design Engineer, 


Engineer, Airframe Section, North Ameri 
ean Aviation, Inc 


Pennypacker, William S., Pilot Train 
ing, U.S. Naval Air Cadets. 
Plunder, Frank, Jr. 


The Engineering Approach 


Continued from page 37 


streetcar type of operation, where there are no sched 
ules at all but a continuous flow of traffic. The present 
operation hindrances of aviation will all gradually b« 
lifted. The extension of aircraft range is far trans 
cending anything we have ever dreamed of, particu 
larly when we presently enter the atomic-energy 
engine era, which will succeed the jet-engine era 
Safety will continue to be increased by better training, 
more reliable construction of aircraft and engines, and 
wonderful development of instrumentation. 

What has not seemed to improve is the constantly 
increasing expense that is involved in the development 
of aircraft and their components. The expense ol 
their usage also constantly grows, and we do not seem 
to be able to call a halt on this. However, higher ex 
pense is not a detriment if higher enough value in opera 
tion is given at the same time. 

This prodigious advance from the Wrights’ original 
invention has wrought profound changes in the socio 
logical and political conditions in the world. 

From the political standpoint, one of the most signifi 
cant new concepts comes from the change that the 
great increase in aircraft range has brought with it. 
This needs, today, a real reappraisal and re-examination 
(to cast aspersions on this last word is to thwart a 
search for truth). 

Whereas we were accustomed for so many years to 
consider the range of aircraft as a matter of a few 
hundred miles, we now have range increased to a matter 
of many thousands of miles. This, coupled with in 


Chance Vought Airct 
craft Corp. (Dalla 


Sokolowski, Chester T. 
Spee, Karl J., 


Engineer, Boeing Airy 


SS.ALE., Jr. Design 


Div., United Air Ordnance Dept., lowa Ordnance Plant 


Yindra, Joseph, B.S.E., Jr. Engineer, 
Westinghouse Electric Corp 


Zelibor, Marvin H., M.E. (Aero. ), 2nd 
ne Co. (Seatth Lt., U.S.M.C 


creased speed, means that those thousands of miles are 
covered in a few hours. We in aviation, knowing how 
much greater ranges are still in prospect, are aware ol 
the political implications and acutely so, when we 
see defense situations developing in which the now out 
of-date concept of needing bases for aireraft operation 
away from our shores is still given such precedence and 
importance. It is high time that the progress we in 
aviation are engaged in be realized by the foreign offices 
of European nations and of our own. The political 
thesis that the United States cannot conduct a wat 
from its carriers and its own shores and is lost without 
the aid of someone else’s air bases is being daily re 
duced in making sense by the able engineers who ar 
still further extending the range of our aireraft. Hap 
pily for both our Allies and ourselves, we can already 
do much in war potential from our own home and 
territorial grounds. 

Another political implication inherent in the de 
velopment in which we are engaged in aviation is that 
of deadly surprise due to the high speeds now available 
and even greater speeds that will be available in the 
decade to come. War action by the air route will be 
dramatically swift and demands a much greater alert 
ness and preparedness than we ever conceived of. ‘This 
we do not have today. 

Let us return to the straight thinking of theWrights 
to the practical facing of facts and to the realization 
that honest thinking is always the winner in a contest 
with progress. In this way only will we solve our 
present limitations and, in so doing, extend our horizons 
to the same degree in the next 40 years that we have so 
thrillingly done in the two generations just passed 
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ENGINEERS! 


Build your future with a-young com- 
pany with expanding opportunities 


Immediate openings for qualified men with engineering 
degrees or experience in airplane or helicopter engi- 
neering, particularly in: 


Aerodynamics Ilustration—Technical 
Design Instrumentation 
Drawing Checking Servo Mechanism 
Electronics Stress Analysis 

Flight Test Structural Test 


Flutter and Vibration Tool Design 
Handbook Writing Weight Control 


Limited number of openings also available for mechan- 
ical and industrial engineers, engineering trainees and 
electronic technicians. 


Top starting pay .. . rapid advancement based on in- 
dividual merit . . . liberal employee benefits . . . bonus 
for extended work week 


Send resume of training, experience, date available 
to 


McDONNELL AIRCRAFT CORPORATION 


“Home of the Banshee” 


St. Louis 3, Mo. 


Post Office Box 516 


ENGINEERS 


Better yourself with a better position at 


GRADUATE ENGINEERS FOR PROJECT & PRODUCT 
ENGINEERING WORK 


OPPORTUNITIES & SALARIES COMMENSURATE 
WITH ABILITY 


OPPORTUNITIES EXIST 


For Graduate Engineers with design, develop- 
ment & product EXP in any of the following 


ANALOGUE COMPUTERS SERVO MECHANISMS 
RADAR 


COMMUNICATION EQUIPMENT 
HYDRAULICS 
ELECTRONIC PACKAGING 


PRINTED CIRCUITS 
PULSE TRANSFORMERS 


FRACTIONAL HP MOTORS 
ALSO 


FIELD SERVICE ENGINEERS 


To install and flight test electronic equipment. Engineering degree and 
service technical experience preferred. Assignment in U.S. & abroad. 


SUBMIT RESUME TO EMPLOYMENT OFFICE 


SPERRY 


GYROSCOPE CO. 


DIVISION OF THE SPERRY CORP. 


GREAT NECK, L. I. NEW YORK 


ATOMIC ENERGY 
INSTALLATION 


NEEDS 
MECHANICAL ENGINEERS 


AERONAUTICAL 
ENGINEERS 


AERODYNAMICISTS 


Two to ten years’ experience in research, 


design development or test. 


A variety of positions open for men with 
Bachelor's or advanced degree qualified 
in one or more of the following fields: 


@ MECHANISMS 

e@ STRESS ANALYSIS 

@ QUALITY CONTROL 

e@ AIR FRAME DESIGN 

INSTRUMENTATION 

@ SHOCK AND VIBRATION 

HANDLING EQUIPMENT 

@ ENVIRONMENTAL TESTING 

@ ELECTRONIC PACKAGING 

@ LARGE WIND TUNNEL TESTING 


Patent History Desirable But Not Necessary. 


These are PERMANENT POSITIONS with 
Sandia Corporation in Albuquerque, New 
Mexico. Sandia Laboratory is operated 
by Sandia Corporation, a subsidiary of 
Western Electric Company, under contract 
with the ATOMIC ENERGY COMMISSION. 
This laboratory offers good working con- 
ditions and liberal employee benefits, in- 
cluding paid vacations, sick leave, and a 
retirement plan. 


Albuquerque, the center of a metropoli- 
tan area of 150,000, is located in the Rio 
Grande Valley at*the foot of the Sandia 
Mountains ... the heart of the “Land of 
Enchantment.” Climate is sunny, mild and 
dry the year ‘round. 


MAKE APPLICATION TO: 


PROFESSIONAL EMPLOYMENT DIV. 


SANDIA CORP. 
SANDIA BASE 
ALBUQUERQUE, NEW MEXICO 
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Bendix 
Products 
Division 


FIRST IN 


Fuel Metering Unit 


for jet engines 


Helping American Aviation Lead the World 


Aviction’s remarkable progress during the past quarter of a century, together with the > 


Carburetors 


growing complexity of aircraft design, have created innumerable new problems in fuel 
metering and landing gear—many so challenging that only the great creative skill of Bendix 
Products has been equal to the task. 


In meeting these many problems as they arise, Bendix Products has assembled the finest 


engineering talents and the most modern and comprehensive machinery in the industry—a 
fact reflected in the recognition of Bendix today as the nation’s outstanding source for these . 
vital flight components. 


Engine builders and airframe manufacturers are urged to let this proven combination of 
skill and experience solve their fuel metering and landing gear problems. 


vue 
BENDIX - SOUTH BEND 
AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York od, 0: Y. 


Landing Gear Wheel 
for all types of 
ale 


Pneudraulic* 
Shock Absorbing Struts 


Segmented 
Rotor Brakes 


— 
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Personnel Opportunities 


Wanted 


Aerodynamic and Thermodynamic Engineers— 
To participate in research and development pro 
grams principally on ram-jet engines and their 
allied accessories Phis work includes supersonic 
aerodynamic compressible flow analysis, wind 
tunnel model design and testing, theoretical com 
bustion analysis, etc. Development Engineers 
To direct full. and small-scale ram-jet combustion 
analysis and testing. Mechanical Designers and 
Draftsmen 
on air turbine powered accessory drive equipment 
and fuel controls. Servomechanism Specialists 


fo perform design and drafting work 


To participate in research and development pro 
grams on fuel controls. Inquiries should be ad 
dressed to Personnel Department, Marquardt 
Aircraft Company, 7801 Hayvenhurst Ave., Van 


Nuys, Calif 


Rocket-Model Men Qualified wind-tunnel and 
rocket-model builders and designers are needed in 
a long-term program of dynamic rocket- powered 
free-flying models and missiles, along with 
wind-tunnel models, subsonic and = supersonic 
Apply to 
Aerolab Development Company, 1922) Lincoln 
Ave., Pasadena 3, Calif 


State all qualifications in first letter 


Aircraft Engineers. Excellent openings for 
aircraft engineers in all major fields Designers 
and Draftsmen, Structures Engineers Stress 
Analysts, Aerodynamicists, ete Also openings 
for recent college and technological engineering 
graduate Long-range military program offers 
unusual opportunities. Please include summary 
of education and experience in reply to: Engineer 
ing Personnel Office, North American Aviation, 
Inc., Los Angeles International Airport, Los An 
geles 45, Calif 

Preliminary Design Engineers— Thermody- 
namicist--Analytical investigations on turbines, 
compressors, pneumatic power systems, and re 
Should have background of 
thermodynamics, fluid dynamics, and heat trans- 
fer. Vibration Engineer 


tions on vibration of high-speed rotative equip- 


lated equipment 
Analytical investiga 


ment Advanced mathematical training essential, 
Air-Conditioning Engineer— Engineering analyses 
and system proposals on aircraft air-conditioning 
systems General background of heat transfer, 
fluid mechanics, and thermodynamics essential 
Technical Report Editor Edit engineering re 
ports and specifications on aircraft accessory 
equipment Must be engineering graduate with 
outstanding report organization and writing 
ability. Reply directly to AiResearch Manufac 
turing Company, Preliminary Design Engineering 
Department, 9851 Sepulveda Blvd., Los Angeles 
15, Calif 

Helicopter Engineers——lor work in expanding 
research and development program. Design En- 
gineers, Vibration Analysts (with flight-test ex 
perience), Electronic Engineers (with strain-gage- 
instrumentation experience), and Test Pilot (with 
engineering background). Minimum of 5 years’ 
experience. American Helicopter Co., Inc , Man 
hattan Beach, Calif. 

Aeronautical, Electrical, Electronic, and Metal- 
lurgical Engineers and Aeronautical Draftsmen 
The Naval Air Station, Corpus Christi, Tex., is 
seeking engineers in several fields for present 
needs and probable future needs. Applications are 
desired from personnel who have training and ex 
perience in the fields of engineering described be 


This section is for the use of individual members of the Institute seeking new connections and 
tk organizations offering employment to Aeronautical specialists. Any member or organiza- 
tion may have requirements listed without charge by writing to the Secretary of the Institute. 


low Applications for the positions should be 
made on Standard Form 57 available at any first 
or second-class post office and should be mailed to 
Industrial Relations Officer, Naval Air Station, 
Corpus Christi, Tex. Aeronautical Engineer 

Development of assigned prototypes and pilot in 
stallations of recently developed equipment; prep 
aration of reports; analysis of discrepancies to 
ward the development of repair methods; and 
the development of testing and/or adjustment 
procedures for aircraft components and acces 
sories. Two (2) positions, grade GS-9, at $4,600 
Metallur- 
gical Engineer make physical and metallurgi 


cal tests of metals; perform chemical analyses for 


per year are open for immediate needs 


determination of type; prepare reports and mem 
oranda; develop procedure for plating and clean 
ing of metals; and make analyses of plating and 
cleaning vat solutions. One (1) position, grade 
GS-9, at $4,600 per year is open for immediate 
needs. Electrical and Electronic Engineers To 
develop prototypes and pilot installations of re 
cently developed electrical and electronics equip- 
ment; evaluate and analyze resulting test data; 
prepare reports; analyze known discrepancies and 
design repair methods; and develop testing and 
Engineering Draftsmen 

To make detail and installation drawings from 
prototype parts on installations; make sketches 
from the engineers’ descriptions; and do art work 


adjusting procedures 


on photographs for clarification and identification 
Several positions, ranging from grade GS-4 at 
$2,875 per year to GS-7 at $3,825 per year, are 
proposed 

Engineers— The following vacancies for engi 
neering personnel exist in the Bureau of Aero- 
nautics, Department of the Navy, Washington, 
DC Aeronautical Engineers—GS-11, $5,400 
per annum. PP-65, conservation and substitution 
of critical materials; testing for prevention of en 
gine corrosions; specifications and standards for 
power transmission devices and gearboxes. PP-61 
developmental programs and correction of defects 
in aircraft starters and auxiliary power plants 
PP-66, maintain continuous engineering appraisal 
of engines assigned, administer flight and labora- 
tory tests, and take appropriate corrective action. 
PP-67, evaluate designs, administer ground and 
flight tests, and maintain technical administration 
of research and development contracts for ram-jet 
and pulse-jet engines. PP-59, assist in develop 
ment, testing, and determination of operating 
limits for reciprocating and turboprop engines and 
individual components thereof. Metallurgist 
GS-12, $6,400 per annum. Conceive, plan, and 
supervise research, investigation, and develop 
ment work in the light alloys used in naval air- 
craft. Aircraft Structural Loads Engineer——GS 
11, $5,400 per annum. Review and evaluate 
structural air-load reports, specify a series of 
structural flight tests, and investigate structural 
problems arising during development or testing of 
airplanes or guided missiles. Mechanical Engi- 
neer —GS-9, $4,600 perannum. Develop and im- 
prove existing equipment and review proposals for 
new catapult deck equipment such as equipment 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 
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for handling, positioning, and securing aircraft 
Aircraft Preliminary Design Engineer—-GS-12 
$6,400 per annum. Initiate and develop general 
designs of subsonic and supersonic land- and 
carrier-based piloted and pilotless planes. Super- 
visory Chemical Engineer—GS-13, $7,600 per 
annum. Initiate, supervise, and coordinate re- 
search and development projects directed toward 
new and improved solid and liquid rocket fuels 
and oxidizers. Supervising Aeronautical Rocket 
Power-Plant Development Engineer—GS-13, 
$7,600 per annum. Head of the Rocket Engine 
and Component Section Development Section 
which initiates, supervises, and coordinates de 
velopmental projects of new and improved rocket 
engines and components. Aeronautical Rocket 
Power-Plant Development Engineer (Installa- 
tions)-GS-12, $6,400 per annum. Head of the 
Guided Missiles Application Unit, which plans 
initiates, and supervises the design, arrangement 
and installation features of rocket-engine systems 
Materials Engineer—GS-11, $5,400 per annum 
Designs and improves pilots’ clothing, parachutes, 
safety harnesses, survival equipment, life rafts, 
galley equipment, and related aircraft equipment. 
Aeronautical Engineer—GS-11, $5,400 per an 
num Research, design, and development of 
power-boost and power-operated flight-control 
systems and components thereof. Fire Con- 
trol Design Engineer —GS-11, $5,400 per annum 
Assists project engineer in carrying out programs 
for the development of systems and components 
for the control of aircraft armament used in air-to 
ground attacks. Fire Control Design Engineers 
(2) GS-12, $6,400 per annum Initiates and 
carries out programs for the complete develop 
ment of systems and components for the control of 
aircraft armament. Air Development Control 
Engineer—-GS-9, $4,600 perannum. Administer, 
coordinate, and execute projects of initial design, 
procurement, development, and testing of air-to- 
ship guided missiles. Turret Design Engineer— 
GS-11, $5,400 per annum. Performs administra 
tive phase of research, development, and testing of 
aircraft turrets and turret components Appli- 
cants submit Standard Form 57, application for 
Federal employment (available at any post office) 
to: Department of the Navy, Bureau of Aero- 
nautics, Personnel Division, Attention: Aer-PE- 
22, 19th and Constitution Ave., N.W., Washing 
ton 25, D.C 


Development or Experimental Engineer—- 
Graduate engineer with 5 years’ experience in 
applied engineering, preferably in development. 
Familiar with turbojet engines. Mechanical de- 
sign ability with background in thermodynamics 
and combustion. Capable of supervising develop- 
ment tests and writing good reports. Please direct 
reply to Solar Aircraft Company, 2200 Pacific 
Highway, San Diego 12, Calif 


Thermodynamicist—Graduate engineer to per- 
form theoretical and design analysis of gas-tur- 
bine-type power plants. Must be analytical with 
practical realization of manufacturing problems 
Background of thermodynamics, fluid dynamics, 
and heat transfer necessary. Five years’ experi- 
ence in applied engineering in these subjects. 
Must be capable of writing good reports. Please 
direct reply to Solar Aircraft Company, 2200 
Pacific Highway, San Diego 12, Calif 

280. Weight Engineer—Graduate engineer 
with minimum of 5 years’, and preferably greater, 
experience. Must be thoroughly familiar with 
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AGED Functional Components 
...Electronic-Mechanical 


ectronic components 
ackaged for aircraft 
natial 
quirements 


products 


Servomechanisms, Inc. is pioneering 
in standardized, packaged, 

plug-in electronic and mechanical 
units for aircraft control systems. 
Easily adaptable to all airframe 
requirements and fulfilling 

the urgent need for 

Spatial Adaptability 
Instant Maintainability 
Training Simplicity 


Ease of Manufacture 


a 


SPATIAL 
ADAPTABILITY 


CHATRONICS* The functional packaging 
a functional unit so that is has an interchange- 
ble use in one or more electronic syntheses. 


Old Country & Glen Cove Roads, Mineola, N. Y. 


Calif. 


large aircraft design weight-control 
Must be familias 


formulas for prelin 


proce 
dures with empirical data and 
esign weight estimates 
Supervisory experience rable 
275. 


or general engineerit 


Representative—Man with aeronautical 


kground, in specific or 


general phases, wh erience in management 


from top managem of view and who has 


inherent sales ab graphical location im 


material; age preferre e above 30 To repre 


sent managemen ting organization in 


negotiation with pr« ve clients, Commission 
ialified 


ients in all fields of in 


basis and opport to participate 
in work as an associat C 
representative to con 


aircraft components 


dustry, but anti 
centrate on air-tra 


industry 


271. Assistant Professor of Aircraft Struc- 
tures—Large Mid niversity has opening 
for Assistant Pri teach undergraduate 
and graduate cx nduct research in air 
craft structure 

Available 
277. Sales Enginee Position sought with 


firm requiring the fa graduate engineer 


age 30, capable of | g field contact responsi 


bilities on a high Single and free to travel 
extensively Past nee includes technical 
representation tomotive supply and 
accessory field ght-test engineerin 
Presently located Coast but will relocate 
279. Aeronautical and Mechanical Engineer 
M.S. in M.E Pr Engineer Experi 
ence of 14'/2 year ram-jet and rocket 


test equipment ane engineering develop 


ment, propeller vibration research 


electronic automat g equipment develop 
ment, automatic h i machine tool design 
and development Ha nducted aircraft design 


and related course nt professor in eastern 


college Thirty-nine ths as project officer in 
Air Materiel Commar Engineering Division 
propeller and instr aboratories, with final 
rank of Major H Navy and Air Force 
security clearance ocate if attractive 
274. Research and Development Engineer 

Ph.D. Desires er staff position to direct 
and carry on resear development work on 


diffic 
the activities of the 


special and ems ofiginating from 


r engineering staff and 
from unusual speci Has been particu 


larly successful in d ng simple and unique 


designs for the uch problems Has 
over 10 years’ recent rience in the aircraft 
field, including sul supersonic air frames 
jet power plants, an e electronics work and a 
like amount of e» nee in engineering and 
graduate teachin 

270. Aeronautical Engineer—M.S in A.F 
Seven and one-half experience in field of 


aeroelasticity 


269. 


cal background 


Missiles Specialist 
Ph.D 


Excellent theoret 


Many years’ experience 


in aerodynamic automatic control 


servomechanism at esign, and production 


Desires supervisory 


268. Sales Engineer—Aeronautics— Will rep 
resent Eastern manufacturer or concern on 
Pacific Coast. Ha t contacts top manage 
ment in the industr H ales office already 
established in Los A Can provide ware 


housing for local 


267. 


degree 


No other clients 


A.B 
Major in 


Administration— Age 31 


University 


single 
nsylvania 


administration ndustrial and aero 


nautical engineerin 4 t six years in aircraft 
testing in last Desires permanent 
position as juni \ trative Assistant or 
equivalent, with for advancement 


Philadelphia area 
265. Aeronautical Engineer 
York University Almost two 


Age 28 D 


B.A.E New 
years’ experience 
in design position with com- 


pany located in New or vicinity 


WITTEK 


STAINLESS STEEL 


HOSE CLAMPS 


For Over a Quarter Century 
The Standard of The Industry 


The Wittek Type FBSS 
Aviation HOSE CLAMP 


Utilizing the Wittek Floating Bridge, 
the FBSS has been tested and proved 
for dependable service on all types of 
aircraft applications. 


The Wittek Type WWD 
Aviation HOSE CLAMP 


Available in all standard aircraft sizes 
the WWD is also furnished in large 
diameters up to 12” for duct and other 


special applications. Permits easy in- 


stallation when hose is in place. 


Meet current AN specifications 
and have C.A.A. approval. 


WITTEK 


|MANUFACTURING C 
4332 W. 24th Place, Chicago 23, Ill. 


CLAMPS 
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ENGINEERS 


NEEDED IMMEDIATELY 


for 


FAIRCHILD’S 
GUIDED MISSILE PROGRAM 


RESEARCH, DEVELOPMENT AND 
PRODUCTION 


TOP SALARY! 
ALL CLASSIFICATIONS 


AERONAUTICAL ENGINEERS 
ELECTRONIC ENGINEERS 
MECHANICAL ENGINEERS 


and 
ELECTRONIC TECHNICIANS 


Convenient interviews will be arranged 


For prompt consideration send complete resume 
of education, background and experience to: 


Personnel Manager 
FAIRCHILD 


GUIDED MISSILES DIVISION 
FARMINGDALE, LONG ISLAND, NEW YORK 


General Electric 
Needs 
Engineers and Physicists 


Positions available in our Aircraft Gas 
Turbine Divisions, Lockland, Ohio, and 
Lynn, Mass. plants for experienced 
mechanical, electrical, aeronautical and 
metallurgical engineers and physicists. 
Please send resume to 


Personnel Office 
Aircraft Gas Turhine Divisions 
920 Western Avenue 
West Lynn, Mass. 


General Electric 


ANNOUNCING 


A Special Issue on 


ELECTRONICS IN AVIATION 
MAY, 1951 issue 


@ This Special ELECTRONICS issue will mark 
the beginning of the REVIEW’S increased 
editorial coverage of electronic applica- 
tions in aviation. 


@ Engineering readership of this issue will 
include over 10,000 leading aircraft, guided 
missiles and research specialists. 


Order your space now! 
Forms close April Ist 
Write, Wire or Phone 


for detailed information & 


16-page Aviation Market Book 


Aeronautical Engineering Review 
2 East 64th St., New York 21, N.Y. 


TEmpleton 8-3800 


plaster 


Alcoa makes them 
to your specifica- 
tions in coast-to- 


coast foundries. For 
quick facts, call your 
local Alcoa casting special- 

ist, listed under “Aluminum” in your classified 
phone book. ALUMINUM COMPANY OF AMERICA, 
882C Gulf Building, Pittsburgh 19, Pennsylvania. 


CASTINGS 


{ 
| 
| | 
P | 
lge, 
| sand 
| permanent SS 
| 
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203. 


Aircraft 
Requires post in Egypt 


AERONAUTICAL 


Instrument Representative 


Twelve years’ experience 


including aircraft instrument technician and com 


pass specialist 
tor to Egyptian Military Air Forces, R.A-F., 
Indian Air Forces; 


spection 


experience 


Specialization Courses: Instruc 
and 
Bombsight Instructor. In 


engineering companies 


Member of the Institute of Navigation (London 


Superintendent, 


nance 
nical 

Africa, 
Baluchistan 
Egypt 


262. 


writing ability 
Egypt, 
included. At 
Age 28 


Aeronautical 


aircraft servicing and mainte 


Aircraft development experience and tech 


Widely 
Palestine, 


South 


and 


traveled 
Iraq, India, 
present residing in 


British 
Engineers 


Eight years 


1939-1947) with major airplane manufacturer as 
aerodynamicist and design engineer, embracing 


wind tunnel and flight testing in research and 


A schlieren photograph of one of the preliminary tests 
of flow past a single wedge at Mach Number of about 2 
The test section is 1.60 in. wide, 
and the height is 2.5 in. for a nozzle of 
(1.61 in. for M = 2.36). 


is shown in Fig. 6. 


project work 
chief aerodynamicist 


engineering with reference 


airplane 


ENGINE! 


cial, jet-propelled 


planes 


years 


embracing applied aerodyt 
sign, 


perience 


in 


foreign 


consultant 


Six years 


1947 to present 


techni 


RING 


RE 


VIEW 


preliminary design, project 


responsibility; 


some 


sales 


to military, commer 


ind flying-boat types of air 


teaching experience; 4 


N.Y 


Graduate School background 


contract expiring 
Canada 
portunity rather than 


261. 


cludes 5 years as aer« 


Receptive t 


Mechanical 


Experience of 6 


lab analyst testing 


ment 


ment test work 


Desires posi 
Locat 


ircralt 


mstitute 
and 


Ave 35 


head of department, 
amics and airplane de 


Some ex 


M.1.1 


Present 


to relocate in U.S. or 


ositions stressing op 


eurity 
Engineer B.M.E 
aircraft 


dynamicist and 1! 


1943 


industry in 


2 years as 


components and equip 


ng mechanical develop 


Los Angeles area 


MARCH, 1931 


234. 


Professor or 


Teacher— Desires position a Assistant 


Associate Professor of Aeronautical 
Engineering or Engineering Mechanics at recog 
nized college or university. B Ae FE 


M.S. in Ae_E 


responsible 


degree 
magna cum laude Phree years of 
progressively industrial experience 


including stress analysis and design of tubular and 


stressed-skin structures and of the 


mechanical 


elements of civilian and military aircraft with 


emphasis in rotary-wing field. Over 4 years of 


college teaching experience as_ instructor and 


Qualified to teach graduate 


courses in theory of elasticity and elastic stability 


assistant professor 


experimental stress analysis, rotary-wing aerody 


namics, ete., as well as undergraduate curriculum 


in aerodynamics, aircraft structures, and airplane 


design In reply please discuss rank available and 


salary schedule 


Colorado University's Steam-Jet-Powered 
Supersonic Wind Tunnel 


M 


( Continued 


3.01 
The boundary layer on the 
lower surface (on which the model is mounted) in Fig 
6 is seen to be about !/s in., judging by the shock-wave 


reflections on the lower surface boundary layer. Fig 


7 is a similar photograph showing the flow past 


cone. 


The tunnel requires only about 300 sq.ft. of floor 
space (15 ft. by 20 ft.), including ample room for work 


page 


39) 


and observation, and an adjoining area of 15 ft. by 15 


ft. provides seats for 30 students or other observers. 


The replacement cost of this wind tunnel (in 1950) is 


estimated to be about $5,000, exclusive of laboratory 


space. 


operators. 


The operating cost is simply the time of the 
The steam used (about 2,000 Ibs. per hour) 


is from surplus capacity unless a large testing program 


is undertaken. 


Copies of the theses giving fuller de- 


tails can be obtained at the University of Colorado Li- 
brary, Boulder, Colo., or from the Central Air Docu- 
ments Office, Wright-Patterson Air Force Base, Dayton, 
Ohio. 


No. 
FF-4 


FF-1 


286 


244 


229 


168 


Special I.A.S. Publications 


M. Fairchild Publication Fund Papers 


Sherman 


Finite Deflections of Curved Sandwich Plates 
and Sandwich Cylinders—. K. Teichmann 
and Chi-Teh Wang. 

The Penetration of e Fluid Surface by a 

edge—txperimental owing ank, 
Stevens Institute of Technology. 

A Study of the Flow, Pressures, and Loads 
Perteining to Prismatic Vee-Plening Sur- 
faces—Experimentel Towing Tank, Stevens 
Institute of Technology. 

Ice Protection for Turbojet Transport Air- 

lene (In Three Parts)—P. T. Hacker, 
iorsch, T. F. Gelder, J. P. Lewis, H. C. 
Chandler, Jr., and S. L. Koutz. 
Linearized Treatment of Supersonic Flow 
hrough Axi-Symmetric Ducts with Pre- 
scribed Wall Contours—Charles E. Mack, 
Jr., and Ignace |. Kolodner. 

Wetted Area and Center of Pressure of Plan- 
ing Surfaces—Experimental Towing Tank, 
Stevens Institute of Technology. 

Wave Profile of a Vee-Planing Surface, In- 
cluding Test Data on a 30° Deadrise Sur- 
face—txperimental Towing Tank, Stevens 
Institute of Technology. 

Wave Contours in the Wake of « 10° Dead- 
rise Planing Surface—Experimental Towing 
Tank, Stevens institute of Technology. 

The Discontinuous Fluid Flow Past en Im- 
mersed edge perimental Towing 
Tank, Stevens Institute of Technology. 

Weve Contours in the Wake of 2 20° Dead- 
tise Planing Surfece—Experimental Tow- 
ing Tank, Stevens Institute of Technology. 


Member 


Price 


$0 


$0 


$0 


$1. 


$0 


$1 


75 


20 


75 


20 


Nonmember 


Price 


$1 


$1 


00 


60 


166 


165 


164 


106 


105 


104 


102 


101 


100 


126 


Member Nonmember 
Price Price 
On the Pressure Distribution for a Wedge 
Penetrating a Fluid Surface—Experimente! 
owing Tank, Stevens Institute of Tech- 
nology. $0.75 $1.0 
An Analysis of the Fluid Flow in the Spray 
Root and Wake Regions of Flat Planing 
Surfaces—Experimental Towing Tank, 
Stevens Institute of Technology $1.20 $1.6 
Theory and Practice of Sandwich Construc- 
tion in Aircraft (A Symposium) $1.85 $2.50 
Applications of the Theory of Free Molecule 
Flow to Aeronautics—Holt Ashley. $1.15 $1.5 
Measurement of Ambient Air Temperature in 
Flight—W. Lavern Howland. $0.35 $0.50 
An Evaluation of the Importance of Fatigue 
Phenomena in Aircraft—C. R. Strang, L. 
R. Jackson, L. F. McBrearty, R. V. Rhode, 
and R. L. Schleicher. $0.80 $1.1 
Tensor Analysis of Aircraft Structural Vibra- : 
tion—Charles E. Mack, Jr $1.85 $2.50 
Electrical Resistance Strain Geges Applied to 
Wind-Tunnel Balances—Elmer C. Lund- 
quist. $0.60 $0.80 
Introduction to Shock Wave Theory—J. G. 
offin. $2.65 $3.50 
Blade Pitching Moments of a Two Bladed 
otor—R. W. Ailen $0.75 $1.00 
External Sound Levels of Aircraft—R. L. 
ield, T. M. Edwards, Pell Kanges, and 
G. L. Pigman $0.75 $1.00 
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Sperry Gyrosyn Compass 


now provides stable directional indica- 
tions for the U. S. Air Force’s Republic 
Thunderjet . . . as it has been doing for 
other military aircraft. In the commer- 
cial field, the DC-6 is one of the many 
type aircraft on which the Gyrosyn* 
has proved itself with thousands of 
hours airline flying time. 


DIVISION OF THE SPERRY CORPORATION, GREAT NECK, NEW YORK - CLEVELAND - NEW ORLEANS - NEW YORK - 


® For both commercial and military 
aircraft the Gyrosyn Compass provides 
accurate magnetic headings under all 
flight conditions. A directional gyro 
synchronized with the earth’s magnetic 
field, it does not oscillate, swing or have 
northerly turning error. And it requires 
no resetting. 


REVIEW— 


MARCH, 


1951 10) 


GYROSYN COMPASS 


> No matter what the speed of your 
aircraft or the air turbulence encoun- 
tered, you can be sure of your heading 
with the Sperry Gyrosyn Compass. 


> Our nearest district office will gladly 
supply you with complete details. 


* A MA 3. S. PAT. OFF. 


GVROSCOPE COMPANY 


LOS ANGELES + SAN FRANCISCO - SEATTLE 
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A COOL HEAD 
IN A HOT SHIP 


Cooling high specd fighters or bombers is more thar matter of 
crew comfort,..iUs essential for survival, Cooling requirements of 
combat amcratt are severe. Highly efhicient, como nel 


weight reliveration units are needed to kee p cockpit temperatures 


at desirable levels 


Stratos am cycle coolimy units are enginccred to mect these « acting 
demands, Extreme compact and very light, they high 


rate of flow of cooling air, Production models wat! Capacity 


ranging from 12 to 90 are standard equipment in 


combat amcralt of the U.S. Navy and the U.S. Aw Force. Such 


high perlornmance amcratt as MeDonnell’s Ba Bocing’s 
BAZ Stratojet, North American's APL and Douglas 
XALZD Skyshark are equipped with Stratos cooling package 
Airlines, too, are using Stratos equipment in transport aircralt 
sucht as the of Pan World ind the 


Convair Flagships of Airlines, in which Strat 
equipment lias proved low cost 


and long period of service between overhauls. 


For information 
on this and 
other Stratos ry 
equipment, write NS DIVISION 


FAIRCHILD ENGINE & AIRPLANE CORP 
Main Office and Plant: Farmingdale, Long Island, N. Y. * West Coast Office: 1307 Westwood Bivd., Los Angeles 24, Calif 


Other Divisions: Fairchild-NEPA Div., Gui Kidye, lonn. Fairchild Aircraft Div., wh, Md 


* Fairchild Engine Div., Guided Missiles Div., Al-Fin Div., | 
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AiResearch Manufacturing Company Division, The Garrett Corporation. 82 
Allegheny Ludlum Steel Corporation....... 77 
Aluminum Company of Amarica....... 74, 4,101 K 
L 
B. H. Aircraft Company Inc... 
*Bendix Aviation Corporation 
*Eclipse-Ploneer Division. ........... 49 
i *Scintilla Magneto Division......... ‘Beck Cover 
Boots Aircraft Nut Corporation... 92 M 
| Bridgeport Thermostat Division, Robertshaw-Fulton Controls 
| Inside Front Cover * Marman Products Company Inc........ 85 
Cal-Aero Technical Institute... ... 14 
Chicago Metal Hose Corporation. . 62 N 
*Cliford Manufacturing Company Division, Stendard-Th Corporati 93 
D 
E. |. du Pont de Nemours & Company, Inc., Fabrics Division..... 67 Oakite Products, Inc... 88 
Eagle Pencil Company 53 Reid Division, The, The Standard Products Company........ Inside Back Cover 
*Eclipse-Pioneer Division, Bendix Aviation Corporation eves & Republic Steel Corporation, Alloy Steel 46 
| Engineering Developments 48 Rigidized Metals orporation 60 
*Electrical Engineering end Manufacturing Corporation. 95 Robertshaw-Fulton Controls Company, Fulton Sylphon Division and 
Experiment Incorporated. 88 Bridgeport Thermostat Division... .. Inside Front Cover 
F 
*Fairchild Engine and Airplane Corporation 
Guided Milesiles Division... 107 
... Inside Front Cover *Scintilla Magneto Division, Bendix Aviation Corporation. ........Back Cover 
*Sperry Gyroscope Company, of The Sperry Corporation... . . 103, 109 
G Standard Products Company, T he, The Reid Division........ Inside Back Cover 
* Stand liford Manufacturing Company Division 93 
Garrett Corporation, The, AiResearch Manufacturing Company Division. . 82 * Stratos Division, Faire d Engine and Aitplane Corporation. .......... 110 
ig General Electric Company Surface Comb , Aircraft- Automotive Division........ 75 
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Apparatus Department. ........... 64 
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Ww 
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* Specifications and further information on the aircraft 
products of these companies will be found in the 
The only publication of its kind devoted exclusively to the aircraft industry, 
this CATALOG serves as a valuable buyers’ and reference guide to sources 
and specifications on aircraft materials, parts, and accessories. It is dis- 
tributed annually to Chief Engineers, Designers, Production Heads, and 
Purchasing Departments of all leading Aircraft, Aircraft Engine, Instrument, 
Accessory, and Ajrcraft Parts Manufacturers; Air Transport Companies; 
Army, Navy, and Governmental Agencies; Research Organizations; Engi- 
neering Libraries; etc. 
Published Annually by 
2 East 64th Street New York 21, N.Y. 
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ANNOUNCES 
a Special Issue 


ELECTRONICS IN AVIATION 
(May, 1951) 


@ This Special ELECTRONICS IN AVIA- 
TION Issue will mark the beginning 
of the REVIEW'S increased coverage 


of electronic applications in aviation. 


@ Engineering readership will include 
over 10,000 leading aircraft, guided 


missile and research specialists. 


ORDER ADVERTISING SPACE NOW!—FORMS CLOSE: APRIL Ist 


Write, wire or phone 
for detailed information & 
16 PAGE AIRCRAFT MARKET BOOK 


INSTITUTE OF THE AERONAUTICAL SCIENCES) 


2 EAST 64th STREET NEW YORK 21, N.Y. 
TEmpleton 8-3800 


The AERONAUTICAL | 
EN CIBER 
REY LEW 


Examples of 
SPLIT MOTION 
...in which one arc 
motionis splitintotwo | 
opposing arc motions. 


If it needs to behave like a latch, a lock, or a linkage... 
we can create it... mass produce it...with STAMPINGS! 


Our specialty is designing and producing your product has formerly required 
sure-acting mechanical devices that ‘‘machining-accuracy’’, our mass- 
initiate a force or motion, transmit it, production stamping and assembly 
control it or check it. techniques may make big cost reduc- 
Furthermore, through the develop- tions possible. Our 
ment of modern manufacturing tech- new booklet, ‘‘We 
niques, we can build precision motion- Make Motions’’, 
devices by stamping ...assemble them explains our facili- 
by welding or riveting . . . to keep the ties further. We'll be 
cost unusually low. glad to send you a 
If the type of motion used in copy upon request. 


THE MARK OR A 
SUPERIOR PRODUCT DEPT. F, GENERAL OFFICES: 2130 WEST 110 STREET + CLEVELAND 2, OHIO 


WE MAKE MOTIONS 


— 
| | 
| 
| 
| 
| 
THE REID DIVISION OF é ly 


Lenition 


cudquarlers 


...for HIGH TENSION, LOW TENSION, 
HIGH FREQUENCY... JET or TURBO JET! 


Bendix approaches each new ignition problem with an open mind. 
The particular type of ignition system to be recommended is decided 
upon solely on the basis of meeting individual requirements for econ- 
omy, performance and dependability. Because of this completely 
objective and unbiased viewpoint, the aviation industry recognizes 
Bendix as the one source uniquely qualified to plan and produce 


ignition equipment to meet every operating condition. 


No single type of ignition equipment is the final solution to 
every operating problem. Let Bendix experience help you 
determine the type of ignition equipment best fitted for your 
specific purposes. 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 
Export Sales; Bendix international Division, 72 Fifth Avenue, New York 11, N.Y, 


AVIATION CORPORATION 


FACTORY BRANCH OFFICES: 
117 E. Providencia Avenue, Burbank, California * 23235 Woodward Avenue, Ferndale, Michigan 
7829 W. Greenfield Avenue, West Allis 14, Wisconsin 
582 Market Street, San Francisco 4, California 
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